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AT CAPE CANAVERAL 


tyroflex 
Coaxial 
Cable 


is a vital part of 

the Air Force 
Automatic-T racking 
Antenna System ! 


The powerful TLM-18 telemetry antenna now 
in service at the Air Force Missile Center, 
Cape Canaveral, Fla., is used for the auto- 
matic tracking of missiles and earth satellites. 
This huge “‘mechanical ear,” specifically de- 
signed by Radiation, Inc., Melbourne, Fia., 
has an effective data reception range of over 
1000 miles. 


One of the key parts of this highly sensitive 
device is the 7%”, 50 ohm, aluminum sheathed 
Styroflex® coaxial cable that links the 60-foot 
parabolic reflector to the receivers. The task 
of carrying missile-to-earth signals from the 
antenna to the control building demands a 
low-loss, high frequency cable with a high 
signal to noise ratio. 


The remarkable characteristics of Styroflex® 
cable not only meet these rigid specifications 
but also have extra operational advantages, 
including long operating life under severe 
conditions and stable electrical properties 
during wide temperature variations. 


Styroflex® coaxial cable has earned an out- 
standing record for these qualities in a variety 
of industrial, mass communication and tele- 
metering applications. Perhaps this cable can 
answer your particular high frequency cable 
problem. We invite your inquiry. 


PHELPS DODGE COPPER PRODUCTS 


SNOVEMBER, 1955S 
=, 


CORPORATION 
S300 Park-Avenue, New York 22, N.Y. 
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Important news about the first books to come out of the 
Physical Science Study Committee 


fme\ THE SCIENCE STUDY SERIES 








Aw 


Daring the past three years the Physical 
Science Study Committee, a group formed 
at M.LT., has been working on a program 
of fundamental importance: to reshape the 
teaching of physics in secondary schools in 
the United States. 


One vital part of this work has been the 
commissioning of distinguished scientists to 
write books which will explain the essence 
and satisfactions of their work to searching 
minds of all ages. The first five Science 
Study Series books, in soft covers and de- 
signed for wide distribution and sale at pop- 
ular prices, are now being published by 
Doubleday Anchor Books. 


During the coming year, at least fifteen of 
these cogent, readable, illustrated books 
will be made available. Ultimately, the Sci- 
ence Study Series will comprise more than 
seventy paper-back volumes. They will 
range over the key topics of modern physics 
and geophysics. They will highlight the 
relationships between the physical sciences 
and the life sciences. They will revive the 
most stirring eras in scientific history and 
the lives of the great scientists. Although 
an occasional classic will be included in 
the Series, most of the titles are being espe- 
cially written to meet the vast and ever- 
growing needs of an American public whose 
future may well depend on its scientific 
awareness. 


In addition to the books listed elsewhere in 
this advertisement, future volumes are now 
being prepared by such eminent scientists 
and authors as I. Bernard Cohen, Rene 
Dubos, Freeman J. Dyson, Laura Fermi, 
Donald G. Fink, William A. Fowler, Alan 


Holden, Bernard Jaffe, Alexander Kolin, 
Philip Morrison, Robert M. Page, Bruno 
Rossi, Victor F. Weisskopf, Jerome B. Wies- 
ner, and Robert R. Wilson. 





“There just weren't any such books 
when I was a high school student. 
How lucky those who want to learn 
about science will be to have them. 
These books are written by men who 
know first-hand what is important and 
what isn’t, what is known and what 
still is not understood, what can be 
validly explained in simple terms and 
what can't. And, through the facts and 
explanations glows a true and real 
background of science and scientists 
which no non-participant could pro- 
vide . . .”"—JOHN R. PIERCE, Director of 
Research, Communications Principles, 
Bell Telephone Laboratories. 


“The Series is superb . . . The discus- 
sions are clear and to the point, and 
certainly should prove thrilling and ex- 
citing reading, not only to youngsters 
but to intelligent oldsters as well.” — 
CHAUNCEY D. LEAKE, President-Elect, 
American Association for the Ad- 
vancement of Science. 











Board of Editors 


PAUL F. BRANDWEIN 
The Conservation Foundation; 
Harcourt, Brace and Company 


JOHN H. Durston 
PSSC; Educational Services Incorporated 


FRANCIS L. FRIEDMAN 
Professor of Physics, M. I. T. 


SAMUEL A. GOUDSMIT 
Chairman, Physics Department, 
Brookhaven National Laboratory 


Bruce F. KINGSBURY 
PSSC; Educational Services Incorporated 


PHILIPPE LECORBEILLER 
Professor of Applied Physics and General 
Education, Harvard 


GERARD PIEL 
Publisher, Scientific American 


HERBERT S. ZIM 
Golden Press 








The Science Study Series is available wherever Anchor Books are sold, and is distributed 
to high school students and teachers by Wesleyan University Press, Columbus, Ohio. 
For further information, please write to 
DOUBLEDAY & COMPANY, INC., 575 MADISON AVENUE, NEW YORK 22, N. Y. 
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The first five titles in the Series 
to be published September 10: 


THE NEUTRON STORY 


By Donald J. Hughes, Brookhaven National 
Laboratory. An absorbing survey of the nature 
and the uses of the neutron in the atomic age. 
“Most concise and clear introduction to neutron 
physics.”"—HAROLD T. PETERSEN, JR., Westinghouse 
Science Talent Search Winner, Valley Stream, 
New York 39 drawings, index, 95¢ 


MAGNETS: 
The Education of a Physicist 

By Francis Bitter, M.1.T. “MAGNETS is a little 
gem. It is a masterpiece. This combination of 
autobiography and popular scientific exposition 
is very rare and extraordinarily effective in hu- 
manizing the whole subject.”"—B. ALDEN THRESHER, 
Chairman, College Entrance Examination Board 

27 drawings, index, 95¢ 


SOAP BUBBLES AND THE FORCES WHICH 
MOULD THEM 


By Sir Charles Vernon Boys. “SOAP BUBBLES 
is a superb classic that I am delighted to have 
available once more. It is as fresh as ever, and 
remains just the sort of book by a distinguished 
scientist . . . that can capture the imagination of 
the young (and the old).”—DEREK J. DE SOLLA 
PRICE, The Institute for Advanced Study 

69 drawings, 95¢ 


ECHOES OF BATS AND MEN 


By Donald R. Griffin, Harvard University. How 
bats, porpoises, beetles, electrical engineers, and 
blind men «use echoes to navigate. “An almost 
ideal popularization of science: lucid without be- 
ing condescending, authoritative and thoroughly 
scientific, but more fascinating than most novels.” 
—GEORGE GAYLORD SIMPSON, American Museum of 
Natural History 15 drawings, index, 95¢ 


HOW OLD IS THE EARTH? 


By Patrick M. Hurley, M1.T. Provocative new 
theories on the origin and nature of the earth, 
with emphasis on recent findings on the earth’s 
interior radioactivity. 

27 drawings, 8 halftones, index, 95¢ 


Forthcoming titles available 
early in 1960 include: 


The Physics of Television * Galileo * Crystals 
and Crystal Growing * Radio Astronomy * The 
Birth of a New Physics * Waves and the Ear 
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Feedback 











On Solar Sailing 


From T. C. Tsu, 2-44: 

In the May, 1959, issue of The Technology 
Review, Professor Sutton stated that “solar 
sailing is applicable only in the general 
direction away from the sun.” This state- 
ment is misleading and does not do justice 
to the solar sail. 

Professor Sutton’s statement is correct 
only if the sail surface is black and non- 
reflecting. If the surface is reflecting, then 
the sail could be so oriented that the force 
acting on it would have a component either 
in the direction of motion of the sailing 
ship or opposed to it. In the former case 
the force would increase the energy of the 
ship, causing it to move away from the 
sun. In the latter case the force would 
decrease the energy of the ship, causing 
it to move toward the sun. The latter case 
is analogous to that of an artificial earth 
satellite falling back to earth when its 
energy is depleted sufficiently. 

For further details and quantitative re- 
lations, please refer to the writer’s paper 

n “Interplanetary Travel by Solar Sail” 
in the June, 1959, issue of the ARS Jour- 
nal, page 422. 

Research Laboratories 

Westinghouse Electric Corporation 

Pittsburgh 35, Pa. 


From G. P. Sutton: 
Photons coming from the sun always go in 
a general direction away from the sun. 
The forces that can be obtained on a solar 
sail are therefore always exerted in a 
direction generally away from the sun. It 
is correct that by inclining the surface of 
the sail it is possible to obtain components 
in other directions but the net total force 
will never be in a direction toward the 
sun. The sentence on solar sailing in the 
article in the May issue of The Review 
should be interpreted to mean that forces 
from solar sails can only be obtained in a 
direction generally away from the sun 
(plus or minus approximately 70 degrees). 

If there is a lot of time available and 
if you apply these forces at the proper 
time during a space trajectory, it is pos- 
sible to alter the trajectory so that the 
vehicle unit could eventually come closer 
to the sun. 

I appreciate Mr. Tsu’s comments. 
Advanced Research Projects Agency 
Washington 25, D.C. 
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This Month The Cover 


The numbers on the checkerboard 
show the system used to designate 
squares, and trace opening moves in a 
game played against an IBM 704 com- 
puter. The method of playing checkers 
with a computer is explained in the 
article on page 42. 


Individuals Noteworthy 4 
Appointments, deaths, promotions, hon- 
ors, and other news of M.I.T. people. 
Trend of Affairs 17 


Progress and changes on many different 
fronts at the Institute. 


Books 38 


Reviews of nontechnical works of 
especial interest to Alumni. 


Talk of Our Times 48 


Remarks on atomic power abroad by 
Robert E. Wilson. 
Institute Yesteryears 76 


Items that were news 99, 75, 50, and 
25 years ago at M.LT. 
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David Flett du Pont 26 


His bequest of $1,000,000 made the 
Institute’s newest building possible. It 
gives the university adequate athletic 
facilities for the first time. His mother, 
Dr. Killian, President Stratton, and 
Richard E. Kaplan, spoke at dedication 
ceremonies. 


The Du Pont Building 28 


This new hub of athletics was designed 
for participants rather than for spec- 
tators of athletic events. It connects 
three older buildings, has a new kind 
of foundation, and will facilitate the 
use of the Institute’s playing fields as 
well as indoor gymnasiums. 


The Role of Athletics 30 


Richard L. Balch, Director of Athletics, 
explains the objectives and accomplish- 
ments of the Athletic Department in a 
university polarized around science and 
engineering. 


The Athletic Coaches’ Review 33 


A series of short reports on the last 
season by coaches of the many different 
sports in which undergraduates at 
M.I.T. now participate. 


Recollections of a Scientist 35 


Extracts from a new book, Magnets, 
by Francis Bitter, Professor of Physics 
and Associate Dean of the M.LT. 
School of Science, in which he recalls 
incidents from his childhood and 
schooling. 


As the World Sees Us 39 


Three pages of photographs which are 
being distributed overseas by the 
U.S.1.A. to depict the life of an under- 
graduate at the Institute. 


Machine Learning 42 
A. L. Samuel, 25, reports progress in 
teaching a computer to play better and 
better checkers, and explains the tech- 
niques employed, which may be ap- 
plicable to real-life. problems. 


Alumni Officers Confer 46 


A report on conferences in Chicago 
and Cambridge at which President 
Stratton spoke and eight bronze beaver 
citations were awarded. 














Individuals Noteworthy 











Floe Is Vice-president 


CARL F. FLOE, ‘35, (above) Ad- 
ministrative Vice Chancellor since 
1956, has become Vice-president, 
Research Administration, for 
M.I.T. Dr. Floe now has general 
jurisdiction over the Division of 
Sponsored Research. He _ works 
closely both with Paul V. Cusick, 
Comptroller, in determining and 
supervising administrative policies 
of sponsored research, and also 
with the Deans of the several 
Schools to make certain the spon- 
sored research contributes impor- 
tantly to the educational aims of 
the Institute. 

Dr. Floe has been a member of 
the Faculty since 1935. In addition 
to his teaching duties as Professor 
of Metallurgy, he has held various 
administrative posts, including that 
of Assistant Provost. 


B. E. Proctor: 1901-1959 


THE Head of the Department of 
Food Technology at M.I.T., Pro- 
fessor Bernard E. Proctor, ’23, died 
in his office in the Dorrance Build- 
ing on September 24. He had 
served the Institute since 1925, had 
pioneered in many kinds of re- 
search including most recently the 
sterilization of food by radiation, 
and had given much time to public 
service as a consultant on food 
problems. 

Professor Proctor was born in 


Malden, Mass., on May 5, 1901. He 
was salutatorian of his class in the 
Malden High School, and received 
both his bachelor’s and doctor’s de- 
grees from M.I.T. For three years 
he was an instructor in biochemis- 
try at Boston University School of 
Medicine. He then joined the 
M.1.T. staff as an instructor in 
biology and public health, and be- 
came professor of food technology 
in 1944, director of the Samuel 
Cate Prescott Laboratories in 1945, 
and head of the department in 
1952. 

During World War II, Professor 
Proctor was expert consultant on 
foods to the Secretary of War and 
director of Subsistence and Packag- 
ing Research and Development for 
the Office of Quartermaster Gen- 
eral. He also served on a number of 
National Research Council commit- 
tees and as a consultant to the 
U. S. Public Health Service. He had 
been president of the Institute of 
Food Technologists and chairman 
of the Food and Nutrition Section 
of the American Public Health As- 
sociation, and was a member of the 
U. S. delegation to the United Na- 
tions Conference on Peaceful Uses 
of Atomic Energy in 1955. The 
Appert Medal, highest honor in the 
field of food technology, was given 
to him. 

Professor Proctor made his home 
at 100 Memorial Drive, Cambridge. 
He is survived by his wife, the 
former Miriam Patten of Andover, 
Mass. 


A. L. Townsend: 1892-1959 


LAST August 17, Arthur L. Town- 
send, ’13, died after 40 years’ service 
as a member of the Department of 
Mechanical Engineering at M.I.T. 
He was vice-president of the 
Alumni Association in 1937-1939, 
and since 1944 had been the direc- 
tor of the Lowell Institute School. 

Born in Boston in 1892, Professor 
Townsend came to M.I.T. from the 
Boston English High School. When 
graduated, he joined the Globe 
Indemnity Company as engineering 
inspector and soon became New 









England inspector and chief engi- 
neer for the Massachusetts Bonding 
and Insurance Company. He re- 
turned to the Institute as an in- 
structor in 1919, became assistant 
professor in 1929, and associate pro- 
fessor in 1937. His teaching was in 
machine design, applied mechanics, 
and patent relations. He also served 
for many years as undergraduate 
and alumni placement officer for 
the Mechanical Engineering De- 
partment. 

Professor Townsend was a former 
chairman of the mechanical engi- 
neering division of the American 
Society for Engineering Education, 
and received that society’s $500 
James H. McGraw Award in 1957 
for his work as Director of the 
Lowell Institute School. 


W. R. Maclaurin: 1907-1959 


W. RUPERT MACLAURIN, Pro- 
fessor of Economics at M.I.T., who 
was largely responsible for the 
establishment of his Department's 
Industrial Relations Section, died 
on August 17. He was the son of 
Richard C. Maclaurin, the sixth 
President of the Institute, and had 
been on the Faculty since 1936. 

Professor Maclaurin was born in 
New Zealand in 1907. After finish- 
ing his course in Harvard College 
in 1929, he attended the Graduate 
School of Business Administration 
and received his M.B.A. in 1932 
and the D.C.S. in 1936. He was at 
Trinity College, Cambridge, Eng- 
land, for a year as a Fiske Scholar 
in Economics from Harvard, and 
in Australia for a year as Sheldon 
Traveling Fellow in Economics. He 
became an assistant professor at 
M.LT. in 1936, associate professor 
in 1940, and professor in 1942. 

He was the author of Economic 
Planning in Australia, The Move- 
ment of Factory Workers (in col- 
laboration with Professor Charles 
A. Myers), and Invention and Inno- 
vation in the Radio Industry. He 
helped to strengthen the Depart- 
ment of Economics and Social 
Science at M.I.T., and was the first 
director of its Industrial Relations 
Section. 

Survivors include his wife, El- 
friede Carter Maclaurin, and four 
children, Katharine, Robert, Joan, 
and Nancy. His brother, R. Colin 
Maclaurin, died last May 4. 

(Continued on page 6) 
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HOW C.H. WHEELER CONDENSER, DESIGN 


saves space... 


Head Reom problems are solved by compact 
condensers like this one. Turbine floor to base- 
ment fleer, in this case, is only 20 ft. The Unit 
has 65,000 square feet of condensing surface. 


Crass Section makes C.H. Wheeler Con- 
densers adaptable to nearly any space or condenser 
arrangement because the length, width and height 
of any Wheeler Unit can be varied almost at will. 


Triple Lane tube tayout, another design feature, pro- 
vides 3 pathways for steam travel, utilizes maxi- 
mum cooling surface and produces higher con- 
denser vacuums for power generating stations. 


Location of air-vapor takeoff speeds steam travel 
and allows steam to penetrate to the peripheries 
of all tubes. It thus improves condenser efficiencies 
and overall power station operation as well. 


and reduces maintenance 


Patented Reverse Flow permits flushing tubes and “‘Pull-Out’’ Condensate Pumps simplify maintenance 


But Wheeler Doesn't limit itself to rectangular de- 
sign. A round cross section worked out better here, 
for example, at the first planned gas-steam turbine 
station ever designed and built in United States. 


improves power generating efficiencies... 





Deaeration of condensate not to exceed 0.01 cc. 
oxygen/liter is available with special Wheeler de- 
signs. Note the Deaerating Bars (1), the Air-Vapor 
Suction Line (2), and Tubejet® Ejectors (3), 


C. H. Wheeler Circulating Pumps, like Condensate 


sheets without shutting down Unit, during full load 
with either or both circulating pumps operating 
No additional circulating water inlet or discharge 
piping necessary with C.H. Wheeler's Reverse Flow 


because entire pumping element, including all 
rotating parts, can be removed without disturbing 
either the pump barrel or the piping connections. 


Pumps, are easy to inspect and maintain because 
of “Pull-Out” design. In addition, shafts are heat 
treated alloy steel and impellers are statically and 
dynamically balanced for trouble-free operation. 


C. H. Wheeler has been designing and building condensers since 1903; has developed such features as Dual Bank Design and Reverse Flow. 


C. H. WHEELER MFG. CO. 


19TH & LEHIGH AVENUE 


Philadelphia 32, Pennsylvania 


Whenever you see the name C. H. Wheeler on a product, you know it’s a quality product 
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Steam Condensers + Steam Jet Vacuum Equipment -- Centrifugal, Axial and Mixed Flow Pumps + Marine Auxiliary Machinery + Nuclear Products 





LINCOLN 
LABORATORY 


invites inquiries from persons 


with superior qualifications. 


SOLID STATE Physics, Chemistry, and Metaliurgy 
RADIO PHYSICS and ASTRONOMY 
NEW RADAR TECHNIQUES 


COMMUNICATIONS: 
Techniques 
Psychology 


Theory 


INFORMATION PROCESSING 


SYSTEMS: 
Space Surveillance 
ICBM Detection and Tracking 


ry rt) 


Strategic Comn s 





Integrated Data Networks 


SYSTEM ANALYSIS 


Research and Development 
M.1.T. LINCOLN 
LABORATORY 
BOX 28 


LEXINGTON 73, MASSACHUSETTS 



























Individuals Noteworthy 
(Continued from page 4) 





Appointed to the Faculty 


RECENTLY appointed associate 
professors on the M.1L.T. Faculty 
are: 

Warren G. Bennis, '53, in the 
School of Industrial Management, 
who received his doctorate at 
M.I.T. in 1955 and has since taught 
at Boston and Harvard Univer- 
sities. 

Lincoln P. Bloomfield, in the 
Department of Economics and 
Social Science, who has served as 
special assistant to the Assistant 
Secretary of State for International 
Organization Affairs and director 
of the United Nations Project at 
the M.I.T. Center for International 
Studies. 

William F. Schreiber, in the De- 
partment of Electrical Engineering, 
who received his B.S. and M.S. de- 
grees from Columbia University 
and Ph.D. from Harvard, and since 
1953 has been a research physicist 
for the Technicolor Corporation. 

Assistant professors recently ap- 
pointed and the departments in 
which they will teach are: 

Ali S. Argon, °53, Mechanical 
Engineering. 

Pierre J. Brosens, '55, Mechanical 
Engineering. 

Alfred R. Cooper, Jr., Metal- 
lurgy. 

Paul H. Cootner, '53, School of 
Industrial Management. 

Robert G. Dean, Civil Engineer- 
ing. 

Robert Evans, Jr., ’54, Economics 
and Social Science. 

James W. Graham, '52, Electrical 
Engineering. 

Alan L. McWhorter, 55, Electri- 
cal Engineering. 

Ronald Melzack, Economics and 
Social Science. 

John R. Myer, °52, School of 
Architecture and Planning. 

Gordon C. Oates, Aeronautics 
and Astronautics. 

Ronald E. Rosensweig, Chemical 
Engineering. 

Abner E. Shimony, Humanities. 

Yehuda Stavsky, Civil Engineer- 
ing. 

Egons Tons, ’54, Civil Engineer- 
ing. 

Michael A. Wallach, Economics 
and Social Science. 

(Continued on page 10) 
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U. S. RAILROADS 


Where Engineers Can Move Ahead Faster 


America’s Railroads offer young engineers a particularly fast track to an interesting and 
challenging future. The reasons are clear. Our railroads are putting through an enormous program 
of automation and modernization. They are vital to America’s economy and defense. And their 
need for you is very great. Their present management teams are looking forward to future 
successors. Retirement rates are currently high; and replacements are brought up from within. 
If you’d like to consider the unusual opportunities and rewards open to engineers of all types 
in railroading, see your placement officer or write us at 30 Church Street, New York 7, N. Y. 
We know you will like: working with America’s railroads. We’ve been doing it ourselves for 
many years—in supplying this great industry with Kerite quality insulated wire and cable. 


K E Fe ITE CABLE Our headquarters is at 30 Church St., New York 7. 


BRANCHES IN 


ny 
to The KERITE WHat makes The cliference Ardmore, Pa., Birmingham, Boston, Cleveland, 
1 Chicago, Houston, Portland, Ore., St. Louis, 


San Francisco, Glendale, Cal., Seattle 
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makes possible 


this unique 


new 


fine-grained 


carbon steel 
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Compare fine-grained GLX-W with the steel you use 


Great Lakes adds a precise amount of columbium to For proof on how GLX-W can cut your production 
good-quality carbon steel. The result is fine-grained costs, write, wire or phone Great Lakes Steel Corporation, 


GLX-W steel. Here’s how GLX-W compares with mild Product Development Division, Department Z. 
carbon steels ... 


e GLX-W is 50-100% stronger 


> Has greater notch toughness GREAT LAKES STEEL 


e Has excellent weldability Detroit 29, Michigan 
e Is as ductile as other carbon steels A DIVISION OF NATIONAL STEEL CORPORATION 
e Permits designers to reduce weight up to 35%. 
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The first and only 
book of its kind— 


AUTOMATION 
AND 
SOCIETY 


Edited by 
Howard Boone Jacobson 
and 
Joseph S. Roucek 


non-technical, practical hand- 

book and a current history of 
one of the most important develop- 
ments in modern society. 
Automation, as shown here, is far 
more than a mere technological 
achievement—it is an intellectual 
and social challenge of great prom- 
ise and pressing urgency. To sup- 
port this thesis the editors have 
selected the most important studies 
and analyses of 32 experts—selec- 
tions that treat the impact of auto- 
mation upon all facets of our 
society. 





e Section I traces the evolution of 
the concept and method of 
automation 

e Section II describes its applica- 
tions—and impact—in critical 
American industries 

e Section III brings together a 
series of provocative ideas con- 
cerning the social responsibili- 
ty needed to deal with automa- 
tion 

@ Section IV deals with the prob- 
lems society will face in educa- 
tion, leisure, work, politics, and 
other areas 

e The last chapter presents a com- 
parative picture by two Russian 
authors of technological prog- 
ress and automation in the 
Soviet Union. 

e The book includes several in- 
valuable appendices, a glossary 
of automation terms, and 37 
short case histories summariz- 
ing recent experience. 


$10.00 


You can expedite shipment by 
enclosing remittance 


P'IILOSOPHICAL LIBRARY 
15 East 40th Street 
New York 16, N.Y. 
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Individuals Noteworthy 
(Continued from page 6) 





Honors to Alumni 


SPECIAL awards to Alumni re- 
ported since last July included: 

To Francis V. du Pont, ’17, cita- 
tion as Delaware’s Engineer of the 
Year, by the Delaware Society of 
Professional Engineers . . . to 
George C. Manning, ’20, the Dis- 
tinguished Service Medal, by the 
Minister of Navy of Brazil . . . to 
Major General Alfred B. Quinton, 
Jr., 721, an honorary doctorate of 
laws, by Washburn University; 

To Harold E. Edgerton, ’27, the 
George W. Harris Award, by Pro- 
fessional Photographers of America, 
Inc. . . . to David R. Tashjian, 
34, an honorary doctorate of 
science, by Western Michigan Uni- 
versity . . . to John H. Hollomon, 
‘40, the grade of fellow, by the 
Academy of Arts and Sciences; 

To James B. Weaver, 2d,’44, the 
Award of Merit for 1959, by the 
American Association of Cost Engi- 
neers . . . to Arthur E. Francis, 
48, an honorary doctorate of engi- 
neering, by Stevens Institute ol 
Technology . . . to Jack H. West- 
brook, ’49, the Richard L. Templin 
Award, by the American Society foi 
Testing Materials. 

(Continued on page 62) 





BUILT BY 


W. J. BARNEY CORP. 
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Polytechnic Institute of Brooklyn 
Alton Lee Craft, Architect 


Planning to build? 


To carry out your project 
most successfully, you need a 
builder of proven ability. We 
have built time and again for 
such companies as: 
Avon Products, Inc. 
Canada Dry Ginger Ale, Inc. 
Dow Chemical Co. 
New York Telephone Co. 
Chas. Pfizer & Co. 


W. J. BARNEY CORPORATION 
Founded 1917 
INDUSTRIAL CONSTRUCTION 
101 Park Avenue, New York 
Alfred T. Glassett, ‘20, President 








Space Technology Laboratories’ 
new corporate symbol 
represents a bright history in 

a stimulating age. 

STL has provided the over-all 
systems engineering and 
technical direction for the Air 
Force Ballistic Missile Program 
since it was assigned the high- 
est national priority in 1954. 

In addition to its major 
management functions, STL 
also conducts advanced space 
probe experiments for the Air 
Force at the direction of such 
agencies as NASA and ARPA. 

To those scientists and 
engineers with capabilities in 
propulsion, electronics, 
thermodynamics, aerody- 
namics, structures, 
astrophysics, computer 
technology, and other related 
fields and disciplines, STL 
now offers unique professional 
opportunities. Inquiries 
regarding staff positions 

are invited. 






a new symbol 
for a new era 
of technology 







Space Technology 


Laboratories, Inc. 


P.O. Box 95004 
Los Angeles 45, California 
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...a hand in things to come 


Apart they’re liquid... together they’re solid 


Another useful plastic— part of tomorrow’s world in the making 


These two liquids flow as freely as water. Yet when poured to- 
gether they quickly turn into a solid—without the use of heat or pressure. 


Harder than many metals, the resulting plastic is called epoxy. 


Delicate parts for television, radio, and other electronic equip- 
ment are embedded in epoxies to protect them from moisture and vibration. 
In the new plastic boat industry, epoxies and reinforcing fibers are sprayed 
on at the same time to build up a strong, durable hull. And epoxy coatings 
make possible chemical-resistant surfaces for tank linings, transform cinder 
block surfaces into a glazed tile-like finish, and provide new non-skid floor 


surfaces for industrial buildings and all forms of mass transportation. 


Many industries are now looking to epoxies to make better 
things for you. Developing and producing epoxies—as well as such other 
important plastics as phenolics, styrenes, vinyls and polyethylenes — is only 
one of the many jobs of the people of Union Carbide. 
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Learn about the exciting work 
going on now in plastics, car- 
bons, chemicals, gases, metals, 
and nuclear energy. Write for 
**Products and Processes’’ 
Booklet E, Union Carbide 
Corporation, 30 East 42nd 
Street, New York 17, N. Y. In 
Canada, Union Carbide Canada 
Limited, Toronto. 
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THE TIME INDICATOR UNIT 


accurate 
to 1 second 


in 12 days 








TIMES MODEL TS-3 CHRONOMETER 


Program timer, pulse generator and clock. Timing 
assemblies, driven by the clock motor, provide 
momentary contact closings at rate of 


®@ ONCE A SECOND ¢ ONCE A MINUTE e ONCE AN HOUR 
also optional frequency or pulse outputs as specified in range between 
10 and 1000 cps. 


PRICE: $950.00, F.O.B. Factory. 


Optional frequency output, $50.00 each. 
Write for details. ee 
TIMES FACSIMILE CORPORATION Class of "24 VI 


540 West 58th Street, New York 19, N. Y. 


A Division of Litton Industries 
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C-E participates 
in dramatic efforts 
of U.S. shipowners 
to stem the tide 
of obsolescence 


“CREATIVE En SINE NG” is the reason for the leader- 
ship attained by C-E products. The products which bear 
this mark of leadership include: 

all types of steam generating, fuel burning and related equip- 


s ment nuclear power systems paper mill equipment pul- 
verizers + flash drying systems - pressure vessels - soil pipe 
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” HELPS REBUILD AMERICA’S MERCHANT FLEET 





The most effective way for the American Merchant Marine to com- 
pete costwise on the world seaways today is to combat obsolescence 
by replacing its older fleets with modern vessels—vessels which will 
take advantage of the tremendous advances of recent years in ship 
design, cargo handling and propulsion equipment. Many American 
ship operators are doing just this. 


Take Moore-McCormack Lines, for example. This company’s 
“new ships” program—including two new luxury cruise ships and 
many cargo vessels — provides for an expenditure of more than 
$430,000,000 over the next several years. Currently, seven cargo 
vessels, characterized as the “most modern cargo ships ever built,” 
are under construction. 


Reflecting the company’s goal of acquiring the most efficient 
equipment for its fleet, Mooremack has ordered 14 C-E Boilers to 
power these ships, one of which is pictured above. In so doing, they 
have assured themselves of the economies inherent in modern ma- 
rine boiler designs developed by C-E—designs proven on some of 
the finest cargo, passenger and naval vessels afloat. 


Creative Engineering by C-E has advanced the art of steam 
generation wherever steam is used ... on land or sea... . and, most 
recently, in the field of atomic power—for the Navy’s nuclear fleet 
and for commercial atomic plants. 


COMBUSTION ENGINEERING 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. C-224 
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THE SCOPE OF NATIONAL MARINE’S OPERATIONS 

















FOR EFFICIENT, 
LOW-COST 
WATER TRANSPORTATION 


TALK IT OVER WITH NATIONAL MARINE? 


We cover the largest geographical area of any contract carrier, handling 
all types of dry and liquid bulk cargoes on the Great Lakes, the Missis- 
sippi-Ohio system, the Gulf and East Coasts. In addition, we arrange 
for and schedule water transportation, provide traffic consultation and 
fleet management, maintenance and repair service, financing and long- 


term leasing of barges, tugs and tankers. 


Whatever your own requirements, it will pay you to talk them over 


with National Marine. 


NATIONAL MARINE SERVICE 


INCORPORATED 


General Offices: 21 West St., New York 6, N.Y. * Phone: WHitehall 3-8680 


Engineering Sales & Service Dept. Operating and Traffic Offices: 


800 Delmar Ave., Hartford, Illinois New York; St. Louis; E. Chicago, Ind.; 
Tel. (St. Louis) CHestnut 1-6358 Perth Amboy, N. J.; Houston; New Orleans 


MEMBER OF THE AMERICAN WATERWAYS OPERATORS. INC 
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For Further Information 
Please Contact 


MR. J. W. DWYER 
Employment Manager 


sPEnRY 


GYROSCOPE COMPANY 


Division of Sperry Rand Corp. 


Great Neck, Long Isiand, New York © 


Fieldstone 7-3665 
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for Engineers and 
Scientists at Sperry... 


Engineering 
assignments 
ranging beyond 
today’s space 
age concepts 


From the smallness of an electron to the 
infinite vastness of space, every dimension 

of science is represented in current projects 

at Sperry. This diverse selection of work 
assignments provides engineers and scientists 
with stimulating, professional-level opportuni- 
ties to do creative work in a host of areas. 


Among the many Sperry projects are: advanced 
airborne flight data system for manned flight 
into space; advancederadar early warning 
systems; advanced electronic and gyroscopic 
systems connected with the Polaris missile; 
Terrier, Tartar, and Talos radar guidance 
systems; and the development of space and 
armament systems. 


At Sperry are found other advantages, too. 
You have the virtually unlimited facilities and 
stability associated with a large firm, coupled 
with the recognition and sense of achievement 
that comes with work in small, responsible 
groups. This fact is vividly demonstrated by the 
record of more than 2600 employees who are 
15-year men. For nearly half a century Sperry 
has grown steadily, and in so doing has 
provided ever-increasing opportunities for 
satisfying, rewarding careers in a company 
famous for its scientific accomplishments, 








HUB-CAP DEEP! 


e New! Exclusive Goodyear tread 
grip—for 51% more traction in snow, 
17% more traction in mud! 


@ New! Exclusive Goodyear tread 
rubber and 3-T cord (Rayon or Ny- 
lon) —for an extra season of wear for 
many motorists! 


e New! Exclusive Goodyear silent 
ride design — for a quiet ride even on 
the turnpikes! 
TS pweseapesines by Goodyear have 
been tested way up in Canada’s 
Hudson Bay area. And they’ve also 
proved their stuff where you drive— 
from driveway to superhighway. 


Insnow ormud,Suburbanites give 


you DYNAMIC TRACTION .. . extra 
grip under power from 3,728 biting 
edges on 260 massive tread cleats! 
Suburbanites go. 


Ondry pavements? They’re quiet. 
Even on turnpikes, this great win- 
ter tread design will make you forget 
Suburbanites are on your wheels. 


And wear? Many motorists will 
get a whole extra season of wear from 
Suburbanites. Reason: the toughest 
tread rubber in any winter tire. Plus 
triple-tempered 3-T Cord (Rayon 
or Nylon) made only by Goodyear. 

Your Goodyear dealer can mount 
a pair of Suburbanites for you to- 
day. Goodyear, Akron 16, Ohio. 


NOW 
ONLY 


| 


*1825 


®"d your recapp. 


Plus tax 
able tire. 


NEW TURNPIKE-PROVED SUBURBANITE 


GOODFYEAR 


MORE PEOPLE RIDE ON GOODYEAR TIRES THAN ON ANY OTHER KIND 


Watch the award-winning “Goodyear Theater” on TV every other Monday evening. Suburbanite, T.M., The Goodyear Tire & Rubber Company, Akron, Ohio. 
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President Foresees More 
Interdisciplinary Centers 


IN HIS annual report as President of M.I.T. last 
month, Julius A. Stratton, ’23, warned that in the 
future the Institute.and comparable institutions “may 
be compelled to break with conventions of the past” 
in order “to teach difficult, basic subjects to larger 
groups of students.” 

A rather free-and-easy epoch in American history 
has ended, in Dr. Stratton’s opinion, and one has ar- 
rived in which we must rely more on the quality 
of our goods and services than on their bulk. The 
Institute, he believes, can more effectively serve the 
national interest by improving the quality of the 
education that it offers than by yielding to the pres- 
sure to admit more students. 

Bold and creative thinking is needed about both 
the substance and the methods of instruction, the 
President argues, because three major forces “are 
working to make obsolete large segments of the tradi- 
tional curricula and to outmode many of the methods 
of instruction.” These are: (1) the stupendous accu- 
mulation of new knowledge and principles flowing 
from advances in every field of science and engineer- 
ing; (2) the increasing importance of a thorough com- 
mand of modern physics, chemistry, and mathematics; 
and (3) the rapid dissolution of the traditional bound- 
aries between professional fields which has required 
that the foundations of a sound professional education 
constantly be broadened. 

“Within a decade,” Dr. Stratton notes, “we have 
seen the advent of a multitude of new fields, effectively 
non-existent at the outset of the second World War 
and now of crucial importance to both science and 
industry. 

“No educational institution can remain aloof from 
all these developments and keep pace with the leaders. 
But each new venture into a new area brings with it 
new faculty, new laboratories, and new students. The 
influence is felt first at the graduate level, but rapidly 
penetrates to the domain of the undergraduate, bring- 
ing new material into the curricula and affecting many 
aspects of instruction. There is no greater popular 
misapprehension about the nature of science than that 
it is built upon a fixed and permanent structure.” 
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To illustrate the pressures, Dr. Stratton cites the 
increasing enrollment for mathematics work at M.L.T., 
and the difficulty of maintaining the quality of instruc- 
tion which ensues. “We should re-examine with an 
open mind,” he believes, “the relative merits of the 
lecture, recitation, tutorial, and seminar methods, and 
we should be progressive in the use of every modern 
technique for the effective presentation of subject 
matter in classroom and laboratory.” 

He foresees development of more interdisciplinary 
groupings for teaching and research similar to the 
Research Laboratory of Electronics, the Laboratory 
for Nuclear Science and the Center for Internationl 
Studies, and notes that “the most comprehensive of 
these plans encompasses the field of materials. 

“It is a field,” the report continues, “in which 
M.IL.T. occupies a unique position. In no other aca- 
demic institution is there so large and so strong a 
group in solid state science and materials engineering. 
Nearly 100 faculty members are active in the field. In 
all, over 500 people drawn from nine different depart- 
ments, including graduate students, are participating 
in this work. Our annual budget for research in ma- 
terials is now in excess of $4,000,000. The strength of 
M.I.T.’s program arises not merely from its size but 
from its distinction and from the wide span of its 
interests — ranging from the most theoretical studies to 
work of immediate engineering significance. Our plan 
is to draw these diverse efforts into a large and inte- 
grated laboratory which will facilitate co-operation 
between the scientific and engineering departments, 
both in research and in the education of students.” 

In such centers, Dr. Stratton believes, “we are be- 
ginning to see something of the future organization of 
a modern scientific university . . . Initially, these labo- 
ratories were conceived principally as centers of gradu- 
ate and postdoctoral research. It is now quite apparent 
that because of their size, the availability of equip- 
ment, and the character of their financial support, 
they also afford to M.I.T. our most challenging op- 
portunity to introduce students to the problems and 
spirit of research in their undergraduate years.” 

In 1958-1959, the report concludes, the Institute’s 
academic expenses were $23,125,000, which was about 
10.6 per cent more than in the preceding year. Spon- 
sored research represented an expenditure of $59,627,- 
000, an increase of nearly 10 per cent. The Institute’s 
investments had a book value of $97,865,000, and a 
market value of $155,777,000 as of June 30, 1959. 
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M.L-T. Seeks Basic Knowledge 
About Very, Very Hot Stuff 


THE National Science Foundation further fortified 
Cambridge’s position on the scientific frontiers this 
fall by granting $500,000 to M.I.T. and $300,000 to 
Harvard University for the study of ionized gases. 

Oceans of such plasmas lay in the atmosphere, af- 
fect communication over long distances, and must be 
penetrated when ballistic missiles and space travelers 
return to earth. Plasmas also account for the radiation 
from stars, the aurora borealis, and even the neon 
lights on Main Street. There is hope now of con- 
trolling reactions in which naked atomic nuclei are 
fused together, and thus making fabulous amounts of 
energy available; efforts to do this, however, have been 
handicapped by men’s meager knowledge of the 
behavior of plasmas in magnetic fields. More knowl- 
edge also is needed to design space-propulsion systems. 

Plasmas have been studied at M.I.T. since World 
War II; they were employed in devices on which work 
was done in the Radiation Laboratory to switch radar 
equipment quickly from transmitting to receiving 
apparatus. Interest in electrical plasmas has risen 
rapidly ever since. Plasmas similar to those in the upper 
atmosphere have been produced in laboratory devices. 
Magnetic bottles to hold plasmas have been built. As 
more has been learned about these extremely hot gases, 
and done with them, uses for them in a tremendous 
variety of human activities and ambitions have been 
envisioned. 

“It is,” says William P. Allis, 23, Professor of Physics, 
“as if people had lived all their lives in the mountains 
and then had come down to the edge of the oceans. 
Before they could use sea water or navigate through it, 
they would have to learn some things that would be 
perfectly obvious to anyone who had lived by the 
ocean. We are dealing with an unknown sea of gas and 
we have a great deal to learn.” 

Both the United States and Russia have sunk vast 
sums into construction of big devices in which it was 
hoped thermonuclear reactions might be confined and 
utilized for peaceful purposes. These have increased 
our awareness of the problem’s complexities without 
solving it. No such gigantic experimental devices are 
contemplated in Cambridge until more fundamental 
knowledge has been acquired. 

The need for a larger inventory of basic knowledge 
has been long appreciated at M.IL.T. A $250,000 re- 
search program. (part of the larger effort known as 
Project Sherwood) for the Atomic Energy Commission 
has been under way in the Research Laboratory of 
Electronics for about three years. Several other research 
contracts are also related to the study of plasmas. ‘These 
include a $100,000 Joint Service contract for work in 
electronics, a $100,000 Wright Aeronautical Center 
contract for research in energy conversion, and a 
$25,000 Cambridge Air Force Research Center contract 
for the study of high-energy shock waves. Research of 
this kind will be considerably extended with the Na- 
tional Science Foundation grant. 

At M.LT. it will be called the Plasma Dynamics 
Program and headed by Professor Allis. On the com- 
mittee in charge of it with him are Professor Jerome 
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Professor Allis shows how plasma is influenced by a magnet. 


B. Wiesner, Director of the Research Laboratory of 
Electronics; Professor Ascher H. Shapiro, ’38, and As- 
sociate Professors Sanborn C. Brown, '44, and David J. 
Rose, '50. Representatives of several departments will 
work together on this program. 

Harvard will have a High Temperature Gas Dy- 
namics Project, and its principal investigator will be 
Howard W. Emmons, Gordon McKay Professor of 
Mechanical Engineering. 

Each school will have its own program, but the staffs 
will exchange information about their activities. 
About 100 persons will be employed on the two pro- 
jects. 

Even though combustion has long been used, and 
lies at the very base of technology, Professor Emmons 
contends that our understanding of the process is 
meager, and expects it to be increased by these pro- 
grams. “The study of mechanical phenomena has led 
to many mechanical engineering applications, and the 
study of electrical phenomena has led similarly to 
enormously important electrical engineering applica- 
tions in our complex society,” he has pointed out. “The 
proposed work attempts to understand better some of 
the phenomena wherein both mechanical flow and 
electrical effects are important. It requires only reason- 
able optimism to hope for useful results.” 

Regular readers of The Review will recall the role 
of ionized gases in the advanced space-propulsion sys- 
tems which George P. Sutton described in the May 
issue; the difficulties resulting from ionization of gas 
when a missile or space ship re-enters the atmosphere 
have been well ballyhooed in the nation’s press. In 
addition to work pertinent to such matters, and the 
controlled thermonuclear fusion problem, the M.1.T. 
program will include research on electrical plasma as 
a factor in communications. Radio waves now are 
bounced off the ionosphere in some transmissions, and 
must go through the ionosphere to reach spacecraft 
and other planets. Another section of the M.I.T. re- 
search will deal with the production of plasma by 
microwaves, and the microwaves which plasmas emit. 
Still another will involve study of the plasma that is 
produced in carbon arcs operated in high vacuums. 

At Harvard, simultaneously, answers to questions 
about sunspots, solar flares, and prominences will be 
sought, as well as to questions about possible entry 
into the atmospheres of various planets. 
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Johnson Succeeds Brooks in 


{industrial Management School 


SINCE the School of Industrial Management was es- 
tablished at M.I.T., its Dean has been E. P. Brooks, 
‘17, who returned to the Institute to head this school, 
recruit its staff, and develop its program, after a suc- 
cessful career in industry. This summer Dean Brooks 
asked to be relieved of his administrative responsi- 
bilities so that he might devote his full time to special 
studies of interest to the school, and on November | 
he was succeeded as Dean by Professor Howard W. 
Johnson, who for the last year has been Associate Dean. 

Professor Johnson came to M.I.T. in 1955 to direct 
the Sloan Fellowship Program for young executives 
from business and industry. The next year he organ- 
ized the Program for Senior Executives, which now 
brings a group of top-level men to the Institute each 
year. Both of these programs were made possible by 
the Alfred P. Sloan Foundation, which also was re- 
sponsible for founding the School of Industrial Man- 
agement, 

Professor Johnson, who is now 37, studied economics 
at Central College in Chicago, the University of Chi- 
cago, and the University of Glasgow, Scotland. He was 
on the faculty of the University of Chicago for seven 
years, and was formerly assistant to the vice-president 
of personnel administration for General Mills, and a 
member of the staff of Robert N. McMurry & Com- 


pany, management consultants, in Chicago. He served 
in the Army during World War II and at its end was 
deputy civil affairs representative for the city of 
Montpelier, France. 

Dean Brooks has been a term member of the M.1.T. 
Corporation, vice-president of Sears, Roebuck and 
Company, and a director of that and six other com- 
panies, Last year he was awarded the honorary degree 
of doctor of science in commerce by the Drexel Insti- 
tute of Technology. 

“M.LT. is very much in his debt,” President Strat- 
ton said in announcing his retirement as Dean, “and 
we are delighted that he will continue to be associated 
with the school as dean emeritus and professor.” 


The Class of 1963 


ON ITS first Saturday night in Cambridge, the Class 
of 1963 heard Institute Professor Norbert Wiener 
lecture on “Analysis of Brain Waves.” The Kresge 
Auditorium was nearly filled. Earlier, the class met 
President Julius A. Stratton, ’23, Dean John T. Rule, 
‘21, and Professor Roland B. Greeley, chairman of the 
Freshman Advisory Council; and heard Deans George 
R. Harrison and Gordon S. Brown, '31, Visiting Insti- 
tute Professor Edwin H. Land, and Professor Charles 
S. Draper, 26, lecture on subjects that many of their 
parents would find brand new. 

These 941 freshmen came from 600 secondary 
schools, where four-fifths were in the top 10th of their 
class, Thirty were from foreign countries; and the class 
included 21 women, a record number. 


Dean Howard W. Johnson (left) of the School of Industrial Management, with his predecessor, Dean Emeritus E. P. Brooks,’17. 
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Radio Observatory’s Head Gives 


Compton Lectures on Universe 


A SERIES of six Karl Taylor Compton lectures on 
“The Universe” will be given at M.I.T. this month by 
Otto Struve, Director of the new National Radio 
Astronomy Observatory at Greén Bank, W.Va. Dr. 
Struve (pronounced Stroo-veh) is the author of about 
a thousand papers on problems of stellar physics and 
other aspects of astrophysics. His interests have 
spanned many astronomical specialties, and his fame 
both as an observer of the stars and theoretician is 
world-wide. 

The National Radio Astronomy Observatory which 
he now heads was established only three years ago. 
It is operated for the National Science Foundation by 
Associated Universities, Inc., an educational corpo- 
ration sponsored by M.I.T. and eight other univer- 
sities, which also operates the Brookhaven National 
Laboratory on Long Island. 

This observatory was designed to advance the study 
of the universe with new instruments. It already has 
erected an 85-foot radio telescope for the use of Amer- 
ican astronomers and has a second, large precision 
telescope under construction now at Green Bank. 

When completed in the summer of 1960, this 140- 
foot telescope, in which about $5,000,000 is being 
invested, is expected to pick up radio waves trans- 
mitted from objects far beyond the range of optical 
telescopes. The equatorially mounted “bowl” or “dish” 
with which the sky will be scanned will weigh 350 tons 
and rise 210 feet above the ground. The supporting 
yoke will contain 1,202 tons of steel and ballast. These 
and other units will float on a film of oil .005 of an 
inch thick. The telescope is designed to be pointed 
with a precision of a fraction of a minute of arc, and 
maintain this precision in the face of: winds up to 16 
miles an hour. 


Otto Struve, who will give the Compton lectures this year 
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This 85-foot radio telescope has been in use since last 
February at the National Radio Observatory. 


Green Bank was chosen as the site for this precision 
instrument because of its mild weather, sparse popu- 
lation, and the mountains which effectively shield it 
from many sources of interference. The U.S. Navy is 
building an even more gigantic radio telescope in the 
same vicinity. This one, which is not scheduled to 
be completed until 1962, will dwarf both the 250-foot 
dish now in use at Jodrell Bank in England and the 
350-foot telescope which the Soviet Union is reported 
to be planning. The West Virginia legislature has 
provided for strict control of electrical interference 
in the area, and the Federal Radio Communications 
Commission has established a “radio quiet zone” 
extending for many miles around this new center of 
astronomical and communication research. 

Dr. Struve, who is now 62, left his post as Professor 
of Astronomy at the University of California to be- 
come the new national observatory’s first Director last 
July. His father, grandfather, and great grandfather 
were astronomers, and he has directed some of this 
country’s greatest astronomical observatories. 

The first distinguished astronomer in the Struve 
family was Friedrich Georg Wilhelm von Struve, who 
built the Pulkovo Observatory near Leningrad for 


‘Czar Nicholas I in 1835 and systematically surveyed 


the sky for double stars. His son, Otto Wilhelm Struve, 
succeeded him as Director of this observatory and dis- 
covered about 500 double stars. His son, Ludwig 
Struve, also headed the Pulkovo Observatory and was 
a dean at the University of Kharkov. 

Otto Struve was born in Kharkov and received a 
diploma of first rank from this university in 1919. He 
was an artillery officer in the Imperial Russian Army 
on the Turkish front in 1916-1918 and in the White 
Russian Army in 1919-1920. He came to the United 
States in 1921 as a graduate student and assistant in 
spectroscopy at the Yerkes Observatory of the Univer- 
sity of Chicago, and became an American citizen in 
1927. 

Dr. Struve organized and founded the McDonald 
Observatory of the University of Texas, and directed 
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This 140-foot radio telescope is going up now at Green 
Bank, W.Va. Controls and radio receivers will be in base. 


both this and the Yerkes Observatory from 1932 to 
1947. Later, at the University of California, he directed 
the Leuschner Observatory. He is a member of many 
academies and honorary societies, has received a long 
list of medals, and has served as President of both 
the American Astronomical Society and the Interna- 
tional Astronomical Union. 

He is noted both for his contributions to theories 
of stellar evolution, and his studies of binary stars, and 
stars with extended atmosphere. Dr. Struve has been 
a proponent of the hypothesis that planetary systems 
are the result of stellar evolution, in contradistinction 
to theories of collisional or other cataclysmic origin, 
suggesting that planetary systems such as ours may be 
exceedingly abundant throughout the universe. He 
has suggested that life, and even intelligent life, may 
exist on millions of planets of an enormous number of 
stars. 

His first Compton lecture, at 8:00 p.m. in the Kresge 
Auditorium on November 3, will be on “The Solar 
System: Its Origin and Evolution.” Dates and topics of 
the other lectures will be: November 5, “Stellar Evolu- 
tion”; November 10, “Structure and Evolution of the 
Galaxy”; November 12, “Radio Astronomy”; Novem- 
ber 17, “Binary Stars and Variables”; and November 
19, “Man and the Universe.” Alumni will be welcome 
at all of these lectures. 

While at M.IL.T., Dr. Struve also will participate 
with distinguished scholars of the Institute and other 
schools in three seminars. The first, on November 6, 
will deal with “Nuclear Stellar Evolution”; the second, 
on November 13, with “Extraterrestrial Life’; and the 
third, on November 20, with the lively topic, “Cos- 
mological Theories.” 

The Karl Taylor Compton lectures were planned to 
honor the Institute’s ninth President by dramatizing 
the combined scientific, cultural, and philosophical 
concerns emphasized in his 25 years of leadership. 
The first series of these lectures, given two years ago 
by Professor Niels Bohr, dealt with “The Philosophical 
Lesson of Atomic Physics.” 
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90 Umbrellas in Moscow 


ALBERT G. H. DIETZ, ’32, Professor of Building En- 
gineering at M.I.T., was jet-propelled to Moscow last 
summer to help raise roofs for the American Exhibi- 
tion. No such roofs had been built in this country. 
These were for the three pavilions that housed the 
much-discussed Fashion Show, the “Family of Man” 
photographic exhibit, and the Architectural Exhibit. 

Each roof consisted of a cluster of glass-fiber re- 
inforced plastic umbrellas 20 feet high. The hexagonal 
tops of these big, man-made flowers permitted them 
to be fitted together to meet the requirements of the 
exhibits. Each unit weighed 700 pounds, and was sup- 
ported by a precast concrete footing. Ninety of these 
umbrellas were assembled and raised in a week despite 
rainy weather, language handicaps, and the Russian 
workmen’s unfamiliarity with such materials and 
forms. 

Designed by George Nelson Associates, and ap- 
proved after intense studies in which Professor Dietz 
and Assistant Professors Frank J. Heger, Jr., 48, and 
Frederick J. McGarry, '50, participated, the units were 
molded in this country by Lunn Laminates, and 
shipped to Russia via Helsinki. Russian sheet-metal 
workers put them up under the direction of Jack 
Parris of the Lydick Roofing Company of Fort Worth, 
Texas. 

The resin was chosen for its fire resistance rather 
than its durability. To make certain that Moscow 
breezes would not send ripples through these plastic 
flowerbeds, a few units were erected beforehand on 
Long Island and subjected to the gusts from some 
B-26’s. 

“The finished canopies,” says Professor Dietz, “had 
a light greenish cast that blended well with the pines 
and the other trees in Sokolniki Park, and provided 
the soft, diffused light that the exhibitors wanted.” 


Plastic “flower gardens” provided the roofing for American 
exhibits in Moscow. This is the way units were set in place. 
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Magnetic-Film Computer Memory 


A MEMORY is as useful to a modern digital computer 
as to a person: to carry out even a simple task, a com- 
puter must be able to store a great deal of information 
and recall it as needed. (See “Machine Learning,” by 
Arthur L. Samuel, ’25, on page 42.) Large capacity, 
high speed and extreme reliability are important con- 
siderations in designing computer memories; physical 
size, power consumption, cost and simplicity of design 
and construction are other interrelated factors. 

The fastest, most versatile computer memories in 
general use today store information magnetically in 
tiny, doughnut-shaped “cores” of ferrite material. 
These were an important M.I.T. contribution to com- 
puter technology, resulting from research and develop- 
ment work at the former Digital Computer Laboratory 
and at Lincoln Laboratory. Lincoln built the largest 
such memory ever attempted, with more than 2,500,000 
cores; it is now part of the TX-2 computer. Conven- 
tional memories of this type have read-and-write cycle 
times of 5 to 10 microseconds. 

As potential successors to ferrite cores, thin films of 
magnetic materials have been investigated in many 
laboratories. Magnetic films can be switched faster than 
cores with appreciably less electrical power; they easily 
can be driven by transistors instead of vacuum tubes, 
with greatly increased reliability. Wires can be laid 
along the top of a row of film elemenis, eliminating the 
difficult task of threading three or four wires through 
the center of each individual core (a hole .05 inch or 
less in diameter), and this contributes to the possibility 
that magnetic film memories can be fabricated more 
simply and packaged more compactly than core 
memories. 

Realization of these potential advantages requires 
solution of problems of film fabrication, memory pack- 
aging, and associated circuitry. Engineers and scientists 
at Lincoln have solved these problems to the degree 
necessary to construct a small prototype. This memory, 
the first magnetic film memory ever installed in a com- 
puter, has functioned successfully as part of the TX-2 
since July. 

It is completely transistor-driven, its current require- 
ments are low, and it is about 10 times as fast as con- 


Spots of magnetic film in this memory unit play same role as 
doughnut-shaped cores now used in many large computers. 
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ventional core memories. Each element is a circular 
spot of Permalloy film .000003-inch thick and 44 inch 
in diameter. The film spots are 82 per cent nickel and 
18 per cent iron. They are deposited by evaporation 
on a flat glass substrate .005-inch thick, in 16-by-16 
unit arrays as shown in the photograph on this page. 

The magnetic-film memory is another milestone in 
the steady advance of modern computer technology. 
This memory, and the TX-2 computer of which it is 
a part, were developed by Lincoln Laboratory under 
an Air Force contract, with the joint support of the 
Army, Navy, and Air Force. 


News You May Have Missed 


THE Servomechanisms Laboratory at M.I.T. has 
changed its name: it is now the Electronic Systems 
Laboratory. . . . A Central Radioisotope Storage Area, 
to receive, unpack, monitor, and deliver or store radio- 
active materials sent to M.I.T. has been built in the 
basement of Building 6. . . . The first international 
conference ever held in the United States on the use of 
atomic energy to preserve food was held at M.I.T. last 
summer: 24 nations were represented. . . . Institute 
publications won a first-place medal and three cita- 
tions of merit for the Office of Publications at this 
year’s meeting of the American College Public Rela- 
tions Association: the citations were given for the Insti- 
tute’s catalogue, the annual report, and student recruit- 
ment materials. . . . M.I.T. has received a $10,000 
grant from the Rockefeller Foundation for a study of 
“the politics of outer space” to be directed by Pro- 
fessor Lincoln P. Bloomfield. 


Stress Measurers’ Meetin 
g 


A STRESS Measurement Symposium will be held on 
January 25 to 29 at Arizona State University. Peter K. 
Stein, ’49, Associate Professor of Engineering there and 
editor of Strain Gage Readings, will discuss basic con- 
cepts; Given A. Brewer, '38, strain gage applications; 
Greer Ellis, ’38, brittle coatings, and William M. Mur- 
ray, 33, Professor of Mechanical Engineering at M.1.T., 
the possibilities and limitations of four basic stress- 
measurement methods. 


This magnetic-film computer memory, developed at Lincoln 
Laboratory, is driven completely by transistors around edges. 
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A Schoolhouse Built 
of Plastic Panels 


THE photos on this page are of a model of a plastic 
schoolhouse. Such a building could be expanded, con- 
verted to new uses, or taken apart, moved and reas- 
sembled. The model was built at M.I.T., as part of a 
study of architectural uses of plastic sandwich panels 
under a grant-in-aid from the Plastics Division of the 
Monsanto Chemical Company by a staff headed by 
Marvin E. Goody, '51, Assistant Professor of Archi- 
tecture. 

The load-bearing sandwich panels used in this de- 
sign have thin outer skins bonded to a core of plastic 
foam. An eight-foot square panel weighs only about 
one-tenth as much as a comparable concrete shell. 
rhe panels in the exterior walls, like those in the roof, 
could be Fiberglas reinforced polyester, and varied 
in color and texture. Many different types of facing 
are available for interior walls. 

School committees, working with their architects 
and planners, says Joseph Schiffer, special research as- 
sistant and designer, could employ the sandwich- 
panel concept to obtain a flexible shelter for a variety 
of educational systems. 

“This school,” adds Professor Goody, “is a versa- 
tile, complete package. To obtain the benefits of 
flexibility that it offers probably would cost slightly 
more —at this time. Eventually, as mass production 
and improved manufacturing techniques lower mate- 
rial costs, a plastic school incorporating the versa- 
tility that a regular building cannot offer should be 
possible at significant savings. We figure, too, that 
the planning time for a full-scale building can be cut 
approximately one-third, and the actual construction 
time can be cut in half.” 

Additional research is needed, however, in some 
areas. The use of newly developed plastics to decrease 
sound transmission, and introduction of less expensive 
chemicals for fire retardancy, for example, are being 
studied now. 

The project staff is from both the Department of 
Architecture and the Department of Civil and Sani- 
tary Engineering. 
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Plastic school’s roof consists of hyperbolic paraboloid 
panels supported by central columns. Additional 16-by-16- 


NOVEMBER, 1959 ” 





Be ior 
" <5. 
ze RC 
. een Wes: “4 ‘ ¥ 
Sandwich panels at rear of classroom in plastic school 
are movable. Translucent skylight is in center of room. 


ee 


s% 


Berek 
oN 
rk 








Glass walls admit additional light. Heating or cooling 
units are installed independently, as the model shows. 
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foot units can be added to school without complications. 
Drainage is through the columns of these “tree units.” 
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An Answer to Marxism 


PROFESSOR WALT W. ROSTOW of M.LT. de- 
livered a series of lectures at Cambridge University 
which have been attracting widespread attention since 
The Economist (last August 15 and 22) published a 
condensation of them and called them one of the most 
stimulating contributions to political and economic 
discussion by an academic economist since the war. 

Professor Rostow’s subject was “The Stages of 
Growth,” and these lectures can well be described as 
“a non-Communist Manifesto,” because in them he 
presented an alternative to the Marxist interpretation 
of modern history. Karl Marx saw the stages of growth 
as feudalism, bourgeois capitalism, socialism, and com- 
munism. Professor Rostow sees five other broad cate- 
gories into which the countries of the world fall, and 
has traced the growth of many countries through these 
stages. 

The pre-Newtonian world was a world of traditional 
societies, in which production was limited by meager 
knowledge of science. Then came a transitional stage, 
during which the foundations were laid for changes. 
The third stage in this view of history is what Profe. or 
Rostow calls “the crucial process of take-off.” Great 
Britain reached this stage first, the United States was 
in it from about 1843 to 1860, Japan from 1878 to 
1900, and Russia from 1890 to 1914; China and Turkey 
are regarded as still in this stage. 

A maturing stage, in which new methods and out- 
looks spread through the economy, follows the take- 
off; and this has led in some societies to a fifth stage 
of high mass consumption. This kind of growth, Pro- 
fessor Rostow believes, is still gathering momentum 
in western Europe and Japan, and has by no means 
ended in the United States. 

There are far greater différences, of course, between 
the Marxian view.of history and Professor Rostow’s 
view than this mere listing of terms reveals. Professor 
Rostow, for example, points out how nationalism as 
well as the profit motive has figured in growth, how 
various sectors of the economy have stimulated the 
growth of the whole economy, how the type of leader- 
ship and the government’s role changes as societies 
grow, and some of the interesting alternatives that 
arise. Communism is by no means the only route by 
which a society may grow, history has shown, and 
the resources resulting from modernization can be 
employed in any of several ways. 

There have been three. kinds of wars, Professor 
Rostow suggests: Colonial wars, arising from colonial 
powers’ intrusions on transitional societies; limited 
aggression, as states in the early stages of moderniza- 
tion look backward to past humiliation and forward 
to new opportunity; and massive wars, arising from 
attempts to win hegemony over Eurasia and the 
world. He traces such struggles, cites communism’s 
errors, and concludes that “the fate of those of us who 
now live in the stage of high mass consumption will 
be largely determined by the nature of the pre-condi- 
tions process and take-off in distant nations.” 

An editorial in The Economist pointed out the per- 
tinence of Professor Rostow’s analysis both to the 
West’s current relations with Russia, and dealings with 
less developed nations. The Russian government, this 
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editorial suggested, has three choices: To seek world 
power, to choose high mass consumption, or to ad- 
vance toward human dignity and freedom. The West's 
problem is “to make the choice of a high consumption 
economy (and, if possible, of a freer society) as easy, 
as natural and as face-saving for Mr. Khrushchev as 
it can.” A second task is “to cope equally imaginatively 
and sensibly with the other colossi that will be follow- 
ing close after. 

“Even the most ardent enthusiast (for Professor 
Rostow’s views),” says The Economist, “would claim 
no more than that they set down some familiar truths 
in a new and interestingly formalistic dress; those who 
are irritated rather than tickled by the way in which 
he may seem to claim to have invented a diabolical 
law of perpetual historical motion, and embodied it 
in a steamroller, can take comfort from the fact that 
his whole point is that this steamroller’s eccentricities 
are possible to avert. The extent to which we succeed 
in averting them will determine the future of our age.” 


Dr. Wiesner’s Responsibilities 


THE additional duties of Acting Head of the Depart- 
ment of Electrical Engineering were assumed this fall 
by Jerome B. Wiesner, Director of the Research Labo- 
ratory of Electronics, and a member of President 
Eisenhower's Science Advisory Committee, the Army 
Science Advisory Committee, and the Department of 
Defense Science Advisory Committee. 

“Dr. Wiesner has been a vital force in the enhance- 
ment of the work of the Department for a number of 
years,” President Stratton noted in announcing the 
appointment. “He has initiated many important activ- 
ities that have given the Department an enviable repu- 
tation as a center for graduate education. As a vigor- 
ous participant in the undergraduate activities, he also 
has contributed greatly to the work of his faculty 
colleagues in pioneering new syntheses of electrical 
technology and in their implementation in the form 
of a new curriculum and in the Course VI-B Option, 
Electrical Science and Engineering.” 


Foster Heads Lowell School 


THE Lowell Institute School opened this fall under a 
new Acting Director, F. Leroy Foster, ’25. Founded in 
1903, this school has provided tuition-free evening 
instruction for hundreds of industrial workers. It offers 
three basic courses — Mechanical, Electrical, and Struc- 
tural — which provide fundamental training in math- 
ematics, physics, thermodynamics, hydraulics, testing 
materials, electrical measurements, structural design, 
and machine design. The classes meet at M.I.T. and 
the Institute is well represented on the school’s faculty. 


The Arthur D. Little Lecture 


A DISTINGUISHED geneticist, Dr. George W. 
Beadle, who is chairman of the Division of Biology 
at the California Institute of Technology, will be the 
1959 Arthur Dehon Little Memorial Lecturer. He will 
be in residence at M.I.T. during the first two weeks 
of November, and on November 16, at 8:00 p.m. in 
Kresge Auditorium, he will speak on “The Place of 
Genetics in Modern Biology.” 
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On display here are some of the many books produced by men at work in the M.I.T. Center for International Studies. 


Support for International Studies 


AN $850,000 grant from the Ford Foundation, an- 
nounced last summer, has partially relieved the Center 
for International Studies at M.I.T. from dependence 
on short-term grants. It will cover salaries of several 
senior members of the Center for 15 years, and provide 
for graduate fellowships and help defray other ex- 
penses for 10 years. 

“The research publications of the Center have been 
widely and favorably known for a long time,” John E. 
Burchard, ’23, Dean of the School of Humanities and 
Social Science, observed when this was announced. “It 
has not been so generally appreciated that the Center 
staff has made notable contributions to our teaching 
program, graduate and undergraduate. In this our 
students have gained a great deal from the practical 
experience the Center’s staff has gained in its work 
all over the world. But in this fruitful arrangement 
there has been an element of instability because a 
number of the senior members of this staff were not 
permanently attached to our regular Faculty. The 
present Ford Foundation grant will materially assist 
us in stabilizing this situation, in reviewing the gains 
already made, and in expanding on these fine be- 
ginnings.” 


Phosphorus Improves Teeth 


PHOSPHATES in the diet reduce dental cavities, 
Robert S. Harris, ’28, Professor of Biochemistry of 
Nutrition, told an international conference on oral 
biology in New York early this fall. 

Ten years ago he and Dr. Abraham E. Nizel, ’51, a 
Boston dentist and research associate at M.I.T., found 
that hamsters fed corn and milk produced in New 
England had poorer teeth than those fed corn and milk 
produced in Texas. By a long series of experiments, 
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prompted by this puzzling difference, they found that 
the ash of foods acted strongly against dental decay 
when added to the diet of hamsters, and that it was 
the phosphorus in the ash which was responsible. A 
hamster’s teeth, fortunately, develop about 20 times as 
fast as a man’s. Now, by adding metaphosphoric acid 
pellets to hamsters’ diets, they have grown animals 
with lustrous, pearly white teeth and no cavities. 

“The development of knowledge of the relationship 
ef phosphorus to dental caries,” Dr. Harris said in re- 
viewing his own and others’ work, “is an interesting 
example of how several investigators trained in differ- 
ent disciplines, located in different countries, working 
with different experimental materials, and searching 
for the answer to different questions, make the same 
discovery. 

“It has been known for many years that the enamel 
of teeth consists largely of calcium and phosphorus; 
that populations living on sophisticated diets contain- 
ing significant amounts of refined cereals were suscepti- 
ble to dental decay; and that animals fed semirefined 
diets containing as much as 70 per cent sugar, but well 
balanced nutritionally with animal proteins and vita- 
min and mineral mixtures, often did not develop 
dental decay. The combined results of research from 
several laboratories in recent years have helped to ex- 
plain how the level of phosphorus in the diet may in- 
fluence the susceptibility of animals and man to dental 
caries. 

“Almost without exception, investigators have noted 
decreases in the incidence and severity of experimental 
caries when phosphorus was added to caries-producing 
diets. The data vary primarily because of differences 
in experimental conditions. However, the literature 
indicates that diets containing phosphorus are effective 
in the prevention of dental caries in rats, hamsters, 
and children.” 

(Concluded on page 58) 
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M.LT. Dedicates 
a New Building 


rs. LAMMOT DU PonT, mother of the late David 

Flett du Pont, ’56, formally presented the new 
Athletic Center that bears her son’s name to M.I.T. 
at dedication ceremonies in the lobby of the new build- 
ing on Monday, October 5. James R. Killian, Jr., '26, 
Chairman of the M.I.T. Corporation, presided; Presi- 
dent Julius A. Stratton, '23, accepted the building for 
the Institute, and Richard E. Kaplan, '60, President 
of the student Athletic Association, eloquently ex- 
pressed the appreciation of the students for the new 
facilities. 

Mrs. du Pont spoke briefly, recalling the deep affec- 
tion of her son for the Institute and his understanding 
of the need for facilities for “quick exercise,” which 
inspired the $1,000,000 bequest to the Institute that 
made this building possible. 

Dr. Killian recalled David du Pont’s fine record 
as a student, declared that now for the first time in 
its history the Institute’s facilities for athletics are 
truly adequate, and predicted that many generations 
will benefit from the thoughtfulness of the building’s 
donor. 

Dr. Stratton expressed the warm regard and esteem 
of the Institute for both David du Pont and his father, 
congratulated those responsible for the planning of 
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Mrs. Lammot du Pont was shown the new Athletic Center 
by Richard L. Balch, the Director of Athletics. 
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this center, and declared that the new facilities will 
help the Institute realize the goals of its total educa- 
tional program. “Society asks of most men,” he pointed 
out, “more than sheer intellectual ability.” 

Mr. Kaplan spoke extemporaneously. He praised 
David du Pont’s understanding of the attitude toward 
athletics at M.1I.T., and stressed the importance of the 
program by noting the many ways in which it is 
“helping men grow.” The new building, he said, will 
help the Athletic Association develop a still better 
program, that will draw more men into helpful recrea- 
tional activities in student days. 

His remarks were heartily applauded by the 250 
guests, including several members of the Du Pont 
family, many members of the M.I.T. Corporation 
(which met in Cambridge that day), department heads, 
and distinguished members of the Faculty and Admin- 
istration. Luncheon was served in the large new gym- 
nasium of the building following the ceremony. 

Dr. Killian then introduced Richard L. Balch, Di- 
rector of Athletics at the Institute, who expressed his 
Department's appreciation of the new quarters, called 
attention to its numerous attractive features, and spoke 
of the goals of the M.I.T. athletic program. (His views 
are set forth in the article which begins on page 30 
of this issue of The Review.) 

Before inspecting the new building, Mrs. du Pont 
went to see the David Flett du Pont tennis courts, 
which were constructed because of her son’s interest 
in tennis. She then toured the new facilities which 
will be used for many different sports. 








Mrs. du Pont officially presented the building, which her 
son’s generosity made possible, to the Institute. 
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David Flett du Pont, °56 


THE new Athletic Center at M.I.T. was made pos- 
sible by a bequest of $1,000,000 from David Flett du 
Pont, ‘56, (at right), who was fatally injured in an 
automobile accident on Fisher’s Island, N.Y., in the 
summer of 1955, shortly before he was due to return 
to the Institute. 

His father was Lammot du Pont, ’01, who died in 
1952 after being President and Chairman of the Board 
of E. I. du Pont de Nemours and Company, Inc., and 
a term member from 1928 to 1933, and life member 
from 1934 to 1952, of the M.I.T. Corporation. 

David du Pont was a 1952 graduate of the Tower 
Hill School who majored in metallurgy after coming 
to the Institute. His favorite game was tennis. 

Part of his bequest was used to replace eight sub- 
standard courts in 1957 with 12 new ones. The David 
Flett du Pont courts (pictured on page 32) are con- 
sidered the finest collegiate tennis facilities in the 
Northeast now. Six are all-weather courts, and six are 
fast-drying courts for match play. They have proven 
so attractive that about 600 undergraduates per year 
have been introduced to the sport or led to keep it up 
since they were built. 

The David Flett du Pont Athletic Center is ex- 
pected similarly to increase the extent of student parti- 
cipation in physical recreation. It will serve players in 
both indoor and outdoor games. 

















This glass wall faces Kresge Auditorium and the Chapel. 
The new building connects three older ones. 
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Lockers nearly fill the first floor. They are for participants 
in many different athletic activities. 
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Du Pont Center 
Is Athletic Hub 


HE David Flett du Pont 

Athletic Center, which was 
dedicated in October, was designed 
for participants in athletic games 
and contests. It enlarges the facili- 
ties for recreation and physical 
education at M.I.T. and increases 
the usefulness of older buildings. 
It connects the Armory, the Rock- 
well Athletic Cage and the Briggs 
Field House, and gives teachers, 
coaches, and student managers a 
central headquarters from which 
many different kinds of physical 
activity, both indoors and out, can 
be enjoyed, stimulated, and guided. 
Its locker and shower rooms will 
accommodate more people than its 
spaces for spectators. 

This new hub of recreational 
activities was built with $1,000,000 
left to M.IL.T. by David Flett du 
Pont, ’56, of Wilmington, Del., for 
“improvement of athletic facili- 
ties.” Four years of planning pre- 
ceded its construction, and 18 
different designs were worked out 
before final blueprints were made. 
The different shapes and floor 
levels of existing buildings, and 


28 


future plans for the area, as well as 
the Institute’s immediate and pro- 
spective needs had to be considered. 

The building provides a new 
entrance to the Armory (which the 
Institute acquired from the Com- 
monwealth two years ago), the 
Cage, the Field House, and the 
playing fields, which have been 
enlarged by removing temporary 
housing that was erected in war- 
time. It also enhances the appear- 
ance of the three older buildings 
when they are approached from 
the Charles River, the Kresge Audi- 
torium, the Chapel, or the dormi- 
tories along Memorial Drive. Its 
240-foot long window wall, which 
will often be photographed, gives 
the building the appearance of a 
three-story structure, although 
there are only two main floors. 

In the lobby, letters carved in a 
slate slab spell out: 


Davi FLETT pu Pont 
ATHLETIC CENTER 
Girt oF Davin pu Pont 
Cass oF 1956 


Here there are cases on the walls 
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for the display of trophies won by 
Institute teams in the past, and up 
a short flight of stairs visiting 
Alumni will find photographs of 
many famous teams and players dis- 
played on a bulletin board 60 yards 
long. 

The ground floor is devoted al- 
most wholly to locker rooms, 
showers, and storage space for the 
equipment used in the gymnasiums 
and on the playing fields. In its 
largest room, 50 by 147 feet, there 
is the greatest concentration of 
lockers anywhere on the Institute’s 
campus. Nearby are dozens of 
showers for men, a separate room 
for visiting teams, a trainers’ room 
containing therapeutic facilities, 
and a 20 by 36-foot locker room 
and half dozen showers for women. 

Above these dressing rooms is a 
48-foot wide multi-purpose gymna- 
sium, with hardwood flooring over 
cork, fluorescent lighting, and two 
sets of 16-foot high folding wooden 
doors. With these doors, the room 
can be divided when desired into a 
70-foot long room for wrestling, a 
59-foot long room for fencing, and 
a 43-foot long, well-equipped room 
for individual exercise. 

Across a corridor from this gym- 
nasium is the huge drill floor of 
the Armory, where there are basket- 
ball, indoor-tennis, badminton, and 
volleyball courts. Across a corridor 
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on the other side of the new gym- 
nasium are the offices of the direc- 
tors of athletics and physical edu- 
cation, the coaches, student Athletic 
Association officers, and student 
managers. Here there is also a 
conference room, and a locker room 
for the use of the Faculty and 
coaches. 

These corridors, incidentally, are 
a feature of the building that inter- 
ests planners of commencement 
exercises, Alumni Day dinners, and 
other such events as well as athletic 
managers: They will enable pro- 
cessions, dinner guests, and other 
visitors to go from one building to 
another without stepping out into 
the hard-to-predict weather of 
Cambridge. 

At the eastern end of the 80-foot 
wide structure, directly behind the 
brick wall which faces Massachu- 
setts Avenue, there are six new 
squash courts, three on the ground 
floor, and three above. Spectators’ 
galleries run the length of each set 
of three courts, and are entered 
from different levels than those on 
which players come and go. Behind 
these courts, above the offices, are 
the machinery and piping for the 
hot water and steam services and 
the heating and ventilating. 

From top to bottom, there are 
innovations in the building which 


have intrigued the sidewalk super- 
intendents of its construction. Part 
of the roof, for example, is rein- 
forced concrete, two feet two inches 
thick, but lighter than its appear- 
ance suggests because inside it are 
wax-coated, hollow cardboard 
tubes, closed at both ends. This 
method of providing an economi- 
cal structural slab is just coming 
into general use. 

The most distinctive feature of 
the building, however, is now well 
concealed beneath it. This is its 
foundation, which differs materi- 
ally from those of all of the other 
M.I.T. buildings. Below the build- 
ing there is a bed of soft clay, 
covered at a depth of about 20 feet 
by a crust of sand and gravel, and 
the building rests on piles which 
are anchored in this crust by pres- 
sure-injected footings that spread 
the load over the clay. 

These piles, commonly called 
“displacement caissons,” or “pres- 
sure injected footings,” were pulled 
into the earth by a method de- 
vised in Belgium nearly 50 years 
ago by Edgar Frankignoul. It has 
since been introduced on all six 
continents, but has been used for 
only a_ few years in the Boston 
area. It was brought to this country 
by the Franki Foundation Com- 
pany, of which Leon A Fraikin, 
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'31 is now chairman of the board. 
This company installed the 215 
piles that support the new Du 
Pont building. 

No excavating is needed for a 
Franki foundation. A hollow man- 
ganese steel tube, 2014 inches in 
diameter, is erected at the spot 
where the plans call for a pile, 
and the lower end of this tube is 
plugged with a few cubic feet of 
dry, granular material. A 7,000- 
pound ram, falling 20 feet, strikes 
this plug, and drives it into the 
earth; surprisingly, it pulls the tube 
down with it. When the desired 
depth has been reached, the tube is 
anchored tightly to the driving rig 
and the plug is knocked out with 
more 140,000-foot-pound blows. 
Damp concrete is then poured 
down the tube, alongside the ram, 
and driven out the lower end of 
the tube until a large bulb has 
been formed as a footing. 

The architects were Anderson, 
Beckwith, and Haible and con- 
struction of the building was under- 
taken by the George A. Fuller 
Company in February, 1958. The 
structural engineers were Severud- 
Elstad-Krueger Associates of New 
York; Delbrook Engineering, Inc., 
Cambridge, were the mechanical 
engineers, and Edwin P. Mahard, 
the electrical engineer. 
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A recreational program in which thou- ‘ 
sands participate helps refute the cult of st 
easiness, and helps develop the universal “ 
man ... the Director of Athletics writes 01 
m 
ve 
ave six years as Dean of Men at Stanford and, prior en 
to that, two years as an Admissions Officer at Union be 
College in Schenectady, N.Y., I became convinced that a 
American universities must decide whether an athletic Pp 
program is a part of education which affords purpose- pe 
ful recreation, or is a business through which univer- en 
sities finance a part of their educational obligation. on 
It occurred to me that an attempt to develop an ap 
athletic program which is a part of education could At 
best be made by an institution in which gate receipts (N 
were not charged. Recreation for students then would ‘96 
have to be the basic reason for the existence of the 01 
athletic department. pre 
I also felt that it was unnecessary to enlarge admin- of 
istrative staffs in personnel offices if one could select No 
the right coaches to teach in an athletic department. of 
As a Dean of Men I often found that insight explain- 7 
ing a boy’s behavior could be obtained from members vate 
of the coaching staff. To call each coach, in his par- wit 
ticular activities, an ex-officio Dean of Men would mai 
not be a misnomer in my judgment. woe 
These ideas first came to me while I was serving as thai 
a Motor Torpedo Boat Officer in the South Pacific. the 
I noticed that the officers and men who seemed to get obj 
the job done and survive the rigors of war were those doi 
who combined brains with previous competitive ath- Hon 
letic experience. Their experience on the athletic field _ 
had been a test of both physical and emotional stabil- ests 
ity which proved of considerable worth in war. ante 
After observing the relationship between a coach I 
and a student, it seemed to me that one of the closest dor 
personal ties that exists in a young man’s educational 
career had not been properly utilized. Too often, we =s 
have been guilty of overlooking the student-coach Prog 
relationship and, in addition, have tended to push whic 
physical education and athletics to one side and rarely = & 
relate them to the academic community. We have been toni 
more concerned with attempting to rationalize the PP 
existence of college athletics than with identifying Richard L. Balch is associate professor of physical educa- ff . En 
them as an important educational tool. If a stimulus tion, director of athletics, and head of the department. ing ¢ 
NOVE 
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to learn could be developed in all classrooms which 
could capture the elements of initiative, concentration, 
perfection, and pride inherent in athletic achievement, 
the art of teaching could return to the prominent and 
respected status it once enjoyed. 

At M.1.T. we have attempted to promote a program 
in which each student is given the chance to experi- 
ence some physical activity. We have made available 
those sports which may be enjoyed both in college 
and in later life. 

It is my hope that more of the other universities in 
the United States will remove themselves from the 
temptations of the entertainment business and return 
to the job of stimulating the vast resources of the 
human mind and spirit. 


Participation at M.I.T. 


During the 1958-1959 academic year, 3,182 M.I.T. 
students were registered in 30 physical education 
classes, about 3,500 men played on the 421 teams 
that competed in 14 kinds of intramural contests, and 
one out of every four students participated in one or 
more of 19 intercollegiate sports. 

Our particular athletic program, tailored for a uni- 
versity in which science rather than football is the 
emotionally integrating symbol of the campus, has 
been evolving since the Institute was founded nearly 
a century ago. As in other schools, student interest 
sparked, if not organized, the 19 teams that now com- 
pete on an intercollegiate level. They were aided and 
encouraged by the former Alumni Advisory Council 
on Athletics which was organized in 1898 and served 
continuously until succeeded by Ivan J. Geiger as 
Athletic Director in 1947. Athletic Council members 
(Major Frank H. Briggs, 81, Dr. John A. Rockwell, 
‘96, Henry E. Worcester, '97, Dr. Allan Winter Rowe, 
‘01, Ralph T. Jope, ’28), Mr. Geiger, and others have 
preserved the continuity and the gradual development 
of facilities has encouraged the growth of this program. 
Now the Institute’s facilities are comparable to those 
of any other prestige university in the country. 

Thanks to the careful planning of our predeces- 
sors, we are not concerned, as many institutions are, 
with the problem of filling a football stadium while 
maintaining complete integrity as an academic institu- 
tion of “high degree.” We can state with confidence 
that our policy is to provide an athletic program for 
the individual student which serves our educational 
objectives and provides wholesome recreation. In so 
doing, we encourage a maximum of student participa- 
tion in athletics, promote student responsibility in 
management, and give vigorous support to the inter- 
ests of students who engage either in intramural or 
intercollegiate competition. 

The Athletic Director's responsibilities at M.I.T. 
do not include the administration of a sideshow com- 
peting with others in the entertainment world. There 
simply is not room in the curriculum for an athletic 
program outside the broad definition of recreation, 
which is “to refresh in strength or spirit after toil 
or anxiety.” Our intercollegiate contests are recrea- 
tional rather than a means of procuring funds for the 
support of all or part of the athletic program. 

_ Emphasis has been placed in this program on teach- 
ing or enhancing skills in recreational activities that 
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may be carried on in later life. A student does not 
have freedom of choice among an endless array of 
activities; our physical location precludes some. But 
there is a wide spectrum from which the undergraduate 
can choose in class programs, intermural, and intercol- 
legiate sports. 


The Universal Man 


In describing what we are doing in the Athletic De- 
partment, I prefer to bypass categories of “the well- 
rounded man,” “the whole man,” and other terms 
having to do with the symmetry of the body. 

“The universal man” is a more definitive term. To 
quote Webster, such a term describes a man “versed 
in or embracing, a wide range of subjects, pursuits, 
etc.” Universality suggests the magnitude of the edu- 
cation available at M.I.T. and the caliber of man who 
ought to be involved. “The universal man” is a phrase 
that conveys the breadth of the ultimate purpose of a 
university education. That purpose, to me, is basically 
to produce individuals — even some lop-sided ones — 
who are willing to accept the challenge and responsi- 
bility of critical thinking. 

The men employed to teach physical education and 
to coach intercollegiate sports are asked to learn to 
know the individuals, their capabilities and limita- 
tions, and always to keep an eye on their academic 
records. The athletic staff has been able to supple- 
ment the collective effort of the Faculty to gain in- 
sights regarding the undergraduates. Brief statements, 
written by the coaching staff, of the extra-class efforts 
of students are sent to deans, department heads, and 
registration officers, whenever such knowledge appears 
likely to be useful. This eliminates much of the busy 
work of student personnel offices in other universities. 

Automation has not replaced the human element at 
M.I.T. After four years’ observation, I believe M.1.T. 
is whatever a student wants to make it. He can, if 
he chooses, sit at his place of residence and visualize 
the entire community as an impersonal degree factory, 
but he has the alternative of devoting part of his 
leisure hours to participation in the breadth of an 
M.I.T. education. He may join the Choral Society, 
Student Government, The Tech, any of a multitude 
of clubs, or participate on an athletic field. The only 
demand made upon the individual is that, when he 
makes a choice, he must do so with a sense of responsi- 
bility to contribute his best. The difficulties faced by 
many students in this regard are basically the result 
of being lost in a maze where responsibility is con- 
fused with authority and freedom to act is mistaken 
for license. 

The athietic staff's mission is to expand the oppor- 
tunities for self-evaluation and enlarge the choices that 
each individual has made during his first 17 or 18 
years of life, rather than to seek perfection of athletic 
prowess without regard for educational goals and in- 
dividual differences. To promote maturity, it is neces- 
sary that we re-enforce the student’s understanding 
of the role he undertook when he matriculated at 
M.1.T. Each student must become increasingly aware 
that his choices become more meaningful to him as he 
advances, 

Particularly is this true for M.I.T. students in an 
age when the understanding of science may be a 
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determining factor in world politics. The contribution 
our students make, regardless of their specialties, may 
well be the ability to interpret scientific thought for 
those less well informed in conceptual realms of 
science. It is the purpose of the athletic program to 
foster physical fitness, emotional control, leadership, 
and the development of recreational habits. By this 
effort we hope to aid in building a universality of 
experience that will provide a base from which an 
M.I.T. graduate may be able to impart his professional 
knowledge. 


Discouragement of Nonchalance 


A pseudo-sophisticated attitude toward athletics has 
become fashionable in America. The vast majority of 
students have become spectators rather than partici- 
pants. Our goal is to discourage the nonchalance 
toward participation that has been encouraged by 
technological developments of our time, and not to 
pamper professional athletes. The cathode-ray tube 
has given us an important new medium of commu- 
nication, but television has brought with it brain 
washing, deprivation of independent thought, con- 
versational idiocy, and still worse, mass encouragement 
of mental and physical inactivity. (In this particular 
context I was delighted with a small sign in the 
University of Wisconsin library, while visiting there 
recently. The sign read: “Books are quiet. They do 
not dissclve into wavy lines or snowstorm effects. They 
do not pause to deliver commercials. They are three- 
dimensional, having length, breadth, and depth. They 
are convenient to handle and completely portable.”’) 
We as an institution and the athletic staff in particular 
must help to reduce the new knowledge of our age to 
physical and mental health. 

We must remember that the “fittest’’ survive, and 
that nations must practice as well as give lip service 
to self-imposed discipline. We must not be guilty of 
developing a civilization of weaklings, dependent on 
the ever-increasing luxuries of the electronic age and 
the psychiatrist’s couch. We have an obligation as a 
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“university polarized around science” to make certain 
that we unconsciously do not become guilty of de 
veloping man’s mind and knowledge to the point o! 
physical decadence. 

Fortunately we do not have to face the dilemma of 
many college athletic programs described a few year: 
ago by Dr. George L. Cross, President of the University 
of Oklahoma. “We are working,” he said, “to develoy 
a university that the football team can be proud of.’ 
The M.1.T. athletic staff is engaged in building ar 
athletic program that will equal the academic stand 
ards of the university. ‘ 

Today men are specialists, speaking languages onl; 
a few others understand. The physicist has difficult, 
understanding the poet and the lawyer is frequentl) 
lost in the language of mathematics. We cannot ask 
that one man assimilate the current rapid expansion 
of knowledge in all fields. The men we are responsible 
for educating at M.I.T. will be forced to weigh a 
variety of expert opinions. 

Many men have found an opportunity for sober 
reflection, and to learn the language of others, while 
engaged in diversionary activities. Much of this diver- 
sion comes under the general heading of recreation. 
To this end, we feel the M.I.T. student and American 
university students generally, can profit from partici- 
pation in purposeful, thought-out programs of physical 
exercise. The greater the purpose, the more we ensure 
ourselves against loss of brainwork because of physical 
or mental illness. 


Facilities at M.I.T. 


The West Campus facilities have been greatly 
changed, with the encouragement of Presidents Comp- 
ton, Killian, and Stratton, and Dr. Stratton pinpointed 
the objective when he stated recently that “from the 
maturing influence of campus life should come a 
wealth of experience and understanding gained 
through informal relations with faculty and fellow 
students.” 

(Concluded on page 50) 





The David Flett du Pont Tennis Courts have greatly increased interest in tennis among young men studying at M.L.T. 
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In the brief reports which follow, M.I.T. coaches 
review the 1958-1959 athletic season and indicate 
prospects for the coming season: 


Lacrosse Team 

The 1959 M.L.T. lacrosse season was the greatest in the 
school’s history. With 1] victories in 12 intercollegiate 
games, the team won national recognition as coholder with 
Lehigh of the championship Roy Taylor Division of the 
U.S. Intercollegiate Lacrosse rankings. Led by Cocaptains 
Larry C. Boyd, '59, and Charles T. Fitzgerald, Jr., 59, who 
set a new Tech record of 33 goals for one season, the team 
lost only to New Hampshire in a 6-4 contest. Coach Martin 
was chosen to direct the North team in the North-South 
All-Star game, and Cocaptain Fitzgerald was selected as a 
player for the North squad and given honorable mention 
in the All-American selections. — Benjamin R. Martin, Jr., 
Coach. 


Ski Team 

The Ski team started the season with skiers of average abil- 
ity and little racing experience, under a new and “green” 
coach, and through diligence, enthusiasm, and industry the 
men molded themselves into a championship team. The 
team was ably captained by Knut Hauge, °59, managed by 
Theodore H. Ansbacher, '60, instructed in racing technique 
by Bard Glenne, G, and coached by Air Force Captain 
Robert C. Shoemaker. The team worked on_physical condi- 
tioning two months before the first meet. During Christmas 
vacation, the men went to Sugarloaf Mountain, Maine, for 
skiing practice and learned a great deal about racing, skiing 
in general, and each other. There the group developed the 
personality and philosophy of a team, which contributed 
more than any other factor to the team’s success. 

Our races were held on every other weekend, beginning 
January 21. The team placed fifth in its first race, then 
placed second, first, first, first, first, and third in that se- 
quence; and accumulated enough points to win the team 
championships of the New England Intercollegiate Ski Con- 
ference. 

Four seniors and three freshmen comprised the “A” team. 
The captain for next year is Ted Ansbacher, who for the 
last two years has served as a player-manager. Ted, with his 
maturity, sound judgment, and experience, will provide 
strong and wise leadership. The manager for next year is 
Peter P. Goldstern, ’62, who last year was assistant manager. 
With a nucleus of talented and experienced freshmen to 
build a team around, M.I.T. can look forward to another 
successful skiing season.—Capt. Robert C. . Shoemaker, 
U.S.A.F., Coach. 
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The Coaches’ Review 


of M.LT. Athletics 


Lacrosse players, skiers, tennis men, and 
swimmers were victorious in 1958-1959 


Swimming Team 

This year the Swimming Team had an outstanding record 
in both dual meets and championships. We finished a 10- 
meet schedule with a 7-3 record, losing to Harvard, Brown, 
and Springfield, and defeating Bowdoin, Rensselaer Poly- 
technic, Tufts, Trinity, Wesleyan, Coast Guard, and 
Worcester Polytechnic. The 46-40 loss to Springfield was a 
heartbreaker; two second places instead of thirds would 
have made the difference. 

Our season was climaxed by a superb performance in the 
New England championships, where M.I.T. scored 32 points, 
finished fourth in the league behind Williams, Brown, and 
Springfield, and placed men in the finals in the medley 
relay, backstroke, breaststroke, 440, 400-relay, and the div- 
ing. Following the New Englands, we went to the Easterns 
at Yale, where our medley relay of Theodore N. Divine, '59, 
Burnell G. West, 60, Thomas J. Ising, 61, and Roger G. 
Kane, '59, qualified fifth for the finals in the excellent time 
of 4:07.6, defeating Dartmouth and Cornell, and breaking 
the existing M.LT. record of 4.09.3. In the finals, they did 
not go as well, and finished sixth. In general, it was a 
most satisfying season. We broke four M.I.T. records: the 
medley relay, the 100-butterfly (Tom Ising — 1:01.9), the 100- 
freestyle (John P. Windle, ’60 — 54:0), and the diving, when 
David A. Cahlander, '59, trounced the Harvard divers in 
their pool, defeating them by 15 points. 

We were most fortunate this year in obtaining the serv- 
ices of Ronald Keenhold, former Eastern Intercollegiate 
Diving Champion, as freshman swimming coach. He has 
done an outstanding job, and turned out the best freshman 
swimming team in M.I.T. history. Despite our losses, 
through graduation, on the varsity level, we should be able 
to hold our own next year, although we will sorely miss 
Neil Divine in the backstroke, and Captain Roger Kane, 
Robert E. Brooker, Jr., ‘59, and William J. Kossler, Jr., 
"59, in the sprints. — Charles Batterman, Coach. 


Crew 
On the basis of the crew’s record at the Championship Re- 
gatta of the Eastern Association of Rowing Colleges this 
year, the season was our best in eight years, and the heavy- 
weight squad as a whole exceeded all previous performances. 
Not since 1951 has the M.I.T. Varsity Heavyweight Crew 
attained “average” performance based on its relative stand- 
ing in the field of competition in this event. That year we 
were sixth in a field of 11 and our crew contained many 
oarsmen from the 1950 National Sprint Champion crew. 
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This past season we were seventh in a field of 13, defeating, 
among others, Dartmouth, Princeton, and the Wisconsin 
crew which went on to win the Intercollegiate Rowing Asso- 
ciation regatta. 

Also at the E.A.R.C. regatta, our freshmen and junior 
varsity qualified for the afternoon consolation races by plac- 
ing second in their heats, defeating Syracuse and Yale, re- 
spectively. Thus, for the first time, M.I.T. placed all her 
crews.in the afternoon. races. In this feat, we shared honors 
with four recognized rowing powers—Cornell, Harvard, 
Pennsylvania, and Navy. 

Unfortunately, we were unable to continue this excellent 
showing at the I.R.A. There we placed 10th in a field of 11, 
where we have finished in five out of the last eight years. 

The lightweight season, although disappointing in race 
results, produced the largest turnout of oarsmen in many 
years. Three varsity boats were on the water almost every 
day this spring. We had the misfortune, however, of meet- 
ing the national champion Harvard crew in each of our five 
races this year. Although our performance improved during 
the season, we could not catch the “Harvards” who went on 
to win again both the E.A.R.C. Sprint Championships and 
Thames Challenge Cup at the Henley Royal Regatta. — 
Jack H. Frailey, Head Coach. 


Tennis Team 


The 1959 Tennis Team opened its season with a southern 
trip, playing matches against Georgetown, Davidson, and 
North Carolina State, and began the regular season in bet- 
ter condition than we would have otherwise. Our regular 
season was the best we have had in the three years that I 
have been at M.I.T. We played 14 matches, winning 10 and 
losing 4. 

The morale of the team remained high despite a 9-0 loss 
to Harvard in the first match. We defeated Army 6-3, then 
lost to Brown 6-3. We went on to win 9-0 over Boston Uni- 
versity, Bowdoin, and Colby, and 8-1 over the University 
of Massachusetts. Our next match was against Williams, 
which we won 5-4. This was the first time that M.I.T. had 
defeated a Chaffee-coached team in the 20 years that he has 
been at Williams. We won over Rensselaer Polytechnic 
9-0, and then lost a 5-4 decision to Amherst after winning 
four of the six singles. In our remaining matches, we de- 
feated Wesleyan 6-3, Coast Guard 9-0, and Trinity 6-3, 
and lost to Dartmouth 9-0. 

The New England Intercollegiate Tennis Tournament 
was held at M.I.T. this year. It had a record entry of 18 
colleges and 69 players. Harvard won with 25 points; M.L.T. 
and Yale tied for second place with 20 points, and Williams 
placed third with 14 points.— Edward A. Crocker, Coach. 


Soccer Team 
The 1958 soccer season was a winning one, but a little dis- 
appointing. We played a difficult schedule, having four 
games in the first eight days, and opening with perennially 
tough Amherst. In addition, there was an unusually high 
number of injuries. 

The highlight of the season was our final game with Dart- 
mouth. We went to Hanover with 13 men and used 12 in 


34 


the game. Dartmouth had defeated Yale and Amherst, and 
Amherst had really trounced us early in the season. M.I.T. 
played a magnificent game, winning 2-1, and displaying the 
kind of drive and spirit necessary to make up for our lack 
of numbers. In; addition, we had the services of Philip J. 
Robinson, '61, and Ernesto J. Macaya, '60, both of whom 
had been sidelined most of the season with separated 
shoulders. Subin Banharnsupvat, '59, playing his second 
game of the season, was the playmaker and stabilizer. 

We lost a very close one to Harvard, because of the much 
publicized play of the Aga Khan, the Harvard outside left. 
With four minutes left in the game, and M.1.T. ahead 3-2, 
the Aga booted a wind-drifting fluke shot that caromed off 
the goal post into the goal to tie the score. Harvard then 
scored again to wrap it up in the last minute of play. M.LT. 
won another exciting game against Middlebury, in overtime, 
4-2. 

Two superior goalies, both former basketball and lacrosse 
players, were trained this season. They were Phil Robinson 
and the ubiquitous Joseph R. Skenderian, 61, who shut out 
Tufts 2-0 in the first game he ever played, and after only 
one afternoon of practice. Six men were named on the All 
New England Team, including our Captain-elect Fouad M. 
Malouf, ’60, an oustanding fullback whose play was con- 
sistently excellent. We look forward to an improved record 
next year, and have begun, for the first time, plans for 
spring practice. Our season record was 5-4-2. — Charles 
Batterman, Coach. 


Varsity Basketball 

The team’s record of three wins, 13 losses, does not, in any 
way, show the closeness of all but three games (Harvard, 
Boston University, and Springfield). The wins were re- 
corded over Bowdoin, Tufts, and Clark. There were one- 
point losses to the Coast Guard Academy, Trinity, and Mid- 
dlebury. 

Captain Robert J. Polutchko, ’59, led the team in every 
department. Hugh Morrow, 3d, '60, was second to Polutchko 
in scoring. Lack of height and court experience showed in 
the games played. With a good group of boys coming up 
from the frosh, plus reasonable scheduling of games, the 
record should be better. — John H. Burke, Jr., Coach. 


Squash Team 

Our season’s record was two wins and nine losses. We de- 
feated Adelphi and Connecticut 9-0. However, the team as 
a whole was greatly improved over the previous season and 
many of the individual matches were quite close. 

Harvard defeated us 7-2, but this was the first time in the 
three years I have been coaching that we have taken any 
points from the always strong Harvard team. Loutfy 
ElSherbiny, '61, a sophomore playing number six, won a 
close five-game match and F. Monroe Labouisse, Jr., '61, 
playing number nine, won a close five-game match. Against 
Navy, the Intercollegiate Team Champions, we won the 
number one and two matches after being down two games 
to one in both matches. Farid W. Saad, '61, at number 
one, and Raul B. Karman, ’61, at number two played mag- 
nificently in coming from behind to win. 

(Continued on page 68) 
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There is a great deal about magnetism, 
research, war work, industry, and edu- 
cation in Magnets, a book published 
this year by Doubleday as part of the 
Science Study Series prepared under 
the direction of the Physical Science 
Study Committee of Educational Serv- 
ices, Inc. 

There is also a great deal about the 
iuthor, who is Professor of Physics and 
Associate Dean of the School of Science 
at M.I.T. This article consists of ex- 
cerpts from this unusual new book. 


Francis Bitter left the Westinghouse 
Company to join the M.I.T. Faculty 
in 1934 as a metallurgist, after the late 
President K. T. Compton had heard 
him speak at a physical society meeting. 


NOVEMBER, 1959 


e 


Recollections of a Scientist 


His family predicted he would be a lawyer... 


he wanted 


to study chemistry but became a physicist ... and found 
life like standing in a waterfall 


BY FRANCIS BITTER 


Lived sort of a child is it who 
later becomes a physicist? Are 
there recognizable signs in child- 
hood? I would say not. There is no 
rule to apply to sort out the scien- 
tist from the person who happily 
will pursue some other vocation. In 
my case I would say two qualities 
of character were important, and 
they have stayed with me through 
the years. One is imaginativeness. 
The other is an inquiring mind. 
Because I seldom accepted the 
statements or instructions of others, 
my family used to predict that I 
would become a lawyer. I would 
argue interminably, but the sorts 
of things that I argued about did 
not in the end center on legal mat- 
ters. They centered on the descrip- 
tion and understanding of the 
world around me, 


One of my earliest recollections 
in this connection is of Sunday 
walks in New York City’s Central 
Park, with my father wearing a 
high hat, my brother and sister and 
I in our Sunday best. Doubtless we 
discussed many different things on 
these sunny Sunday mornings, but 
I remember particularly the stories 
of the origin of the world — how 
rocks and the earth were formed, 
how living things appeared on the 
earth, eventuaily men like our- 
selves — and how cities grew. My 
father, a sculptor, was a great 
reader, and knew a good deal of 


natural history. His discourses fasci- 
nated me. 

Life in our New York studio 
apartment was relatively unevent- 
ful. We children were brought up 
on a rather strict schedule. We 
learned and used three languages: 
German with our parents, French 
with a governess, and English in 
school. Piano lessons, dancing les- 
sons, a little military drill with the 
Knickerbocker Greys in the Seventh 
Regiment Armory, visits to the 
Museum of Natural, History on 
rainy days, reading “good” books 
on Sundays — such was the stuff 
of which our home life was made 
until, at 12, I went to boarding 
school. 

One of our favorite games was 
called enfant perdu or “lost child.” 
One of us pretended to be lost, 
destitute, deserted, in a completely 
hopeless situation, and another of 
us would find this lost waif. The 
foundling was adopted and grad- 
ually introduced to his or her 
“new” life. First we would exchange 
anecdotes about the real or 
imagined past. Then we would 
show off the magnificence of a New 
York elevator apartment, the “new” 
customs of the family, “new” foods 
at the table, “new” clothes and toys 
in our children’s closets. The waif 
would be sent off to a “new” school, 
and our old friends would become 
his “new” friends. 

The game took several days and, 
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Professor Bitter appears in one of the films produced by Educational Services, 
Incorporated, for use in connection with the new high school physics course. 
This picture was made in his laboratory during its production. 


as I remember it, we played it not 
once but many times. It seems to 
me now that this may well have 
been an appropriate exercise for a 
future scientist. Scientific investi- 
gations are started and discoveries 
are made as the result of a repeated 
review of well-known facts, at- 
tempts to rearrange them, to see 
them from a new point of view that 
will excite new interest and reveal 
new possibilities. And this is just 
what we were doing in our chil- 
dren’s world. 

This enfant perdu game we 
played, as I remember it, when we 
were 9, 10, 11 years old. Another 
event that stands out in my mind 
must have happened in my early 
teens. I was paddling a canoe on 
a clear night and letting my 
thoughts roam. Suddenly it came 
over me, and with something of a 
shock, that maybe everything I 
considered most real was pure 
imagination. The lake, the canoe, 
the paddle, the stars, the night, the 
trees, even the feeling of water on 
my hand, might merely be sensa- 
tions. Indeed, it might be that I 
was the only person who existed 
in the world, that my father and 
mother, my brother and sister and 
friends were all just figments of 
my own imagination—that the 
feeling of the solid earth when I 
walked on it was only a feeling. 
There seemed to be nothing to 
disprove the hypothesis. On the 
other hand, what would be the 
sense of such a thing? 

It occurred to me that possibly 
this was all a matter of education. 
Perhaps really I was not a young 
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boy alive here on the world, but 
one of a group of other kinds of 
beings, perhaps a god or super- 
natural being of some sort who 
was merely going through a course 
of training prepared for him by 
other supernatural beings. At the 
time, no one seemed particularly 
interested in this form of nonsense, 
but when I studied philosophy in 
college it was somewhat of a thrill 
to realize that I was by no means 
the first person to have considered 
the possibility. 


At my high school the curriculum 
included no science whatever. We 
did have excellent courses in al- 
gebra and geometry, which I loved 
far above anything else. These sub- 
jects were easy for me and, if my 
recollection is right, I was one of 
the best students in the class. Solv- 
ing problems by means of equations 
with unknowns, proving theorems 
on the basis of postulates — these 
were exciting, far more interesting 
than Latin and history, English and 
geography. . 

Presently I was ready for college. 
My grades in general had not been 
particularly good. On the other 
hand, I had never had to work par- 
ticularly hard. Unlike many boys, 
I was not interested in wiring door- 
bells and building radios. Such 
pastimes seemed either boringly 
trivial or too complicated for me to 
understand. But when I entered 
college I had a notion — I remem- 
ber it vividly — that I wanted to get 
to the bottom of certain kinds of 
magic; for example, I wanted to 





know what a magician did when he 
poured a liquid of one color into a 
liquid of another color and trans 
formed it into a liquid of a third 
color. 

My first request on registering a: 
a freshman at the University 0! 
Chicago was to be allowed to study 
chemistry in order to understand 
this. I was told that physics was 2 
prerequisite for the chemistry 
courses. The prerequisite opened a 
very long detour for me. In fact, ] 
never got around to studying the 
mysterious changing colors of chem- 
ical compounds. In all my univer- 
sity days I have had few chemistry 
courses. For me, it turned out, the 
physics courses were more satisfying. 

* > . 





















Science and mathematics were 
easy for me. I did not have to 
work very hard to get by. My fam- 
ily was not well off, but even in 
those days, before easy fellowship 
support, I was able to borrow 
money to see me through college. 
One day I saw a notice of a compe- 
tition for a cash prize to be awarded 
for excellence in applied mathe- 
matics. If I should win that, it 
would be a most welcome addition 
to my pocket money. I took the 
competitive exam, and I still re- 
member the cocky feeling I had 
when I looked around and saw no 
one I considered a serious rival. I 
was very confident. But when the § 
results were announced, it was not 
I who had won. It was an un- 
known. Someone who had not 
become a member of the discussion 
groups, the bull sessions, the argu- 
mentative lunch clubs, just some- 
one who was quiet and smart. 

As I now think back on this time, 
I am reminded of a children’s party 
that my wife gave recently. One boy 
was somewhat older than the rest. 
He was rather disdainful and ob- 
viously felt superior. Toward the 
end of the party we had a competi- 
tion — to see who was best at toss- 
ing cards into a hat. It looked easy. 
The various children tried with 
negligible success. At last it was the 
turn of the older boy. He strutted 
up and obviously expected every 
card to land in the hat. The first 
went wild. He looked sheepish. 
The second went wild. He looked 
embarrassed. The third, fourth, and 
fifth he threw in rapid succession, 
but all missed. With a bewildered 
look he turned to us and said, 









































THE TECHNOLOGY REVIEW 





ird 


rest. 


| the 
peti- 
toss- 
easy. 
with 
s the 
utted 
every 
» first 
»pish. 
yoked 
, and 
ssion, 
dered 
said, 


EVIEW 


“Hey, what's wrong?” 

That was just my feeling when I 
failed to win the competition — 
‘Hey, what’s wrong?” I had not yet 
learned that singlehearted hard 
work and devotion and even love 
were necessary for any success, for 
any real achievement. If these in- 
gredients are not there, one can- 
not contribute or benefit as one 
might. It was a good lesson to learn 
at the very beginning of my career. 
And there were many more. 


Before starting graduate work I 
decided to take a year off to study 
physics more or less independently 
in Berlin, and a very exciting 
year it was. I listened to many 
very famous lecturers: I heard 
Max Planck, the father of quan- 
tum theory, on thermodynamics, 
which I think he loved more than 
any other subject; Max von Laue, 
who had discovered the diffraction 
of x-rays by crystals and ran the 
colloquium where every week new 
discoveries and ideas were dis- 
cussed; and Albert Einstein. I well 
remember the colloquium at which 
Erwin Schrédinger’s wave mechan- 
ics was introduced. I took the sub- 
way home that night, and noticed 
Einstein coming into the train be- 
hind me. Although I had not met 
him formally, he evidently recog- 
nized my face as having been in the 
audience that afternoon, because he 
started right in: “What did you 
think of that? What a marvelous 
time to be alive!” 

And, perhaps for the first time in 
my life, I worked really hard by 
myself, I bought the two-volume, 
paperback Theory of Electricity 
and Magnetism, by one of its found- 
ers, Max Abraham, and studied it 
from cover to cover. Between bouts 
of study I spent hours thinking and 
trying to understand what the book 
implied as well as what it said. I 
made many good friendships among 
the graduate students and young 
instructors and research workers. 
One was Herman Mark, now a pro- 
fessor at Brooklyn Polytechnic In- 
stitute, who wrote an article on 
large molecules for the September, 
1957, Scientific American that I 
recommend to you. And there was 
Leo Szilard of the University of 
Chicago, who has been a key figure 
in the initiation of many new ideas, 
including nuclear reactors and ex- 
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For many years, Professor Bitter has been developing powerful magnets to study 
the magnetic nature of matter. This photo, made in 1934, shows him with a 
small magnet that “swallowed the output” of two big generators. 


plosions (see Smyth Report on the 
Manhattan Project). They were 
some of the people with whom I 
would discuss what I was learning, 
people who would share my enthu- 
siasms, correct my mistakes when I 
got off the track, suggest books, and 
point out when my bright ideas 
had been anticipated years before. 
I was very absorbed. 

One day as I was walking along 
a busy street, a girl passing me said, 
“Gutten Abend, Professorchen.” 
Well — perhaps if it was as obvious 
as all that, the “Professorkins” 
might really have it in him to be- 
come a professor. 


Life is in many ways like standing 
in a waterfall, or so it turned out 
for me. Either you have the pleas- 
ure and the excitement of staying 
in the waterfall or you get out. 
I really much prefer to take on the 
challenge of whatever comes along, 
provided it really interests me. 
So there has been, first of all, the 
challenge of teaching. How can one 
be a part of a place full of young 
people and not concern oneself with 
what is told to them about the past 
and the prospects of the future? 
How can one turn down the privi- 
lege of helping to decide what is 


worth saying and what is not? I 
could not. So there goes time out of 
research in the laboratory with 
graduate students. 

And then comes the application 
of what we have learned. How can 
one turn down the privilege of go- 
ing out into industry or govern- 
ment, where what we know is put 
to work to make things that we 
want? 

Finally, there is the running of 
the Institute itself. People who 
have been around a farm all their 
lives get a certain knack about 
when to water, when to plow, when 
to put in fertilizers to make the 
fields produce. They learn things 
that are hard to put down in a 
book of rules. And so it is with pro- 
fessors at a university. More and 
more, as your hair turns grey, you 
are asked for advice, you are asked 
to sit at long meetings that are not 
nearly as interesting as it used to 
be to work in the lab. But it is a 
great satisfaction to see new labora- 
tories being set up, to see new ex- 
periments being started, to arrange 
for the teamwork that is needed in 
so many modern ventures. It is im- 
portant to lend a hand in steering 
the growth of M.I.T. so that it can 
hope to meet the challenges of a 
new generation in a new world. 
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Books 


MAN’S WORLD OF SOUND, by John R. Pierce and 
Edward E. David, Jr.; Doubleday & Co., Inc. Re- 
viewed by Richard H. Bolt, Professor of Acoustics 
(Electrical Engineering) at M.I.T. 











IF THE neuter secretary —a machine that types out 
the letter you dictate — ever becomes a reality, its de- 
sign will stem from many of the principles described in 
Man’s World of Sound. This expertly unified account 
of speech, hearing, and language communication is at 
once a review of established facts and, to the imagina- 
tive reader, a preview of things to come. 

Addressed to the informed layman, and any M.IL.T. 
Alumnus qualifies, this book also gives the specialist 
in sound a useful picture of territories peripheral to 
his own. Whether he approaches his specialty as phys- 
icist, physiologist, linguist, musician, communication 
theorist, or electrical engineer, he will see here his own 
area nicely fitted into the whole map of man’s inter- 
action with sound. Topics include the elements of 
physical sound and vibration; the generation of sound 
by vocal chords, tongue, lips, and breath; the behavior 
of the ear in transducing sound energy into neuro- 
electrical signals; the information-processing functions 
of nerves and brain. Tonal quality and fidelity are 
examined, as is the meaning of hi-fi. More detailed 
descriptions are given of speech analysis and synthesis, 
of communication efficiency and speech compression, 
subjects in which the authors are highly expert. 

Published in 1958, and thus written somewhat 
earlier, this volume unavoidably lags the swiftly ad- 
vancing science at some points. To name just one: 
the given relation between loudness (sones) and 
loudness level (phones) does not reflect the latest find- 
ings. But the specialist knows that, and the layman or 
the scientist in another area can have the fun of find- 
ing it out himself if he follows some of the clues to 
relevant literature given in the book. 

The Institute’s share in advancing this field shows 
_in numerous. references to scientists who have studied 
and done research here. Indeed, the unifying concept 
of the book — the role of speech and hearing in lan- 
‘guage as the common mode of human communica- 
,tion—“. ..,, the authors owe largely to Dr. Morris 
Halle, associate professor of linguistics.” Mr. Pierce is 
“a,member of the Class of 1952, and Mr. David, the 
Class of 1947. 

Few books better convey the essence of a science to 
the “average voter,” the man whose informed backing 
is all important if we, as a democracy, are going to 
flourish in ‘scientific research as we must. “. . . what 
we need in this country is science fans, just as we need 
baseball fans, football fans. . . . But to be a good fan 
one must have a good deal of knowledge beyond his 
‘own experience... . . He must know how difficult it 
was to do.” uf 

Read it, and cheer the next advance in sound. 


+ 
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HOW OLD IS THE EARTH? by Patrick M. Hurley: 
Doubleday & Co.; Inc. Reviewed by Paul L. Lyons 
President of the American Geological Institute anc 
Chief Geophysicist of the Sinclair Oil & Gas Company 





NO FACET of science is today being investigated wit!: 
more activity and: interest than the dating of rocks 
using radioactivity. The rewards to come in knowledg« 
of the earth’s chronology and in practical usage arc 
great. Our resources come from the earth; the earth 
we must know. Patrick M. Hurley, °40, in his explana- 
tory book How Old Is the Earth? shows a keen appre- 
ciation and a rare understanding of the scientific 
detective work which is now being ingeniously applied 
to extend our history billions of years into what is 
now the less dim past. The book should be fascinating 
and readable to anyone with enough scientific curiosity 
about the earth to want to know the answer to the 
title. 

To the scientist, it is a most amazing fact that, as 
Dr. Hurley puts it, there are little grains of minerals 
in such rocks as granite, each of which is a minute 
clock capable of telling the exact time since the for- 
mation of the grain. To quote him again, let us not 
fear radioactivity, but use it to our advantage. His 
book is a lucid exposition of the uses of radioactive 
dating methods which have led to 2 recent tremendous 
advance in our knowledge of the earth and the uni- 
verse. The clock minerals have been well selected, 
and by now many checks are possible on age deter- 
minations. Two methods are most generally the most 
useful, the Sr87/Rb8? and the A*®/K*® ratios. The 
ratios determine the age of the containing mineral. 
In each case, the numerator of the ratio is the trans- 
formed radiogenic, or daughter, isotope, and the de- 
nominator is the radioactive isotope. The only 
assumption made is that the rate of breakdown of a 
radioactive substance has remained constant, or that 
time itself proceeds constantly. 

In arriving at the answer to the question in the 
title, insight is gained into productive offshoots en- 
countered in its pursuit. For example, it is possible 
to deduce that the radioactive elements are concen- 
trated in the outer two of the seven shells of the earth, 
and that these elements have supplied most of the 
energy for the earth’s great geologic events. Dr. Hurley, 
incidentally, thinks of the earth as an oxygen _plat- 
form, for in truth it is mostly (60 per cent) oxygen. 
By contrast, the sun is a hydrogen platform, deriving 
its energy from high-temperature hydrogen reactions. 

Ponder this statistic: At this instant the reader is 
being bombarded with 700,000 damaging radioactive 
bullets per minute, but he has a body capable of 
repairing the damage more rapidly than it is pro- 
duced. He can take heart, too, from a fact well dem- 
onstrated by Dr. Hurley, that all the natural and 
man-made radiations responsible for this bombard- 
ment still amount to only one-fiftieth of the A.E.C.’s 
specified safety limits. 

The reader will have some memorable dates to 
speculate about or benefit from. For example, the 
oldest rocks, found on all the continents, are nearly 
2800 million years old. Do you want to find a gold 
mine? Curiously, most of the largest gold mines of 

(Continued on page 52) 
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The married student's problems are varied. While study- 
ing for an S.M. in Civil Engineering, the U.S.1.A. re- 
porter found, this young father was also a teaching as- 
sistant, an assistant to the lacrosse coach, a free-lance 
survéyor, and a traveling officer for his fraternity. 


As the World Sees Us 


The United States Information Agency 
is sending these and other photos of 
“Shapers of the Future’ to other lands 


Can strong-minded individuals agree on any one goal? 
This was the question a graduate student and Professor 
Wait W. Rostow (right) were considering when the 
U.S.I.A. photographer and reporter visited the Center 
for International Studies. 


The drugstore on Massachusetts Avenue seemed 
strangely quiet, for a student rendezvous, to the U.S.I.A. 
reporter who had visited many other schools before pre- 
paring the picture report on M.I.T. that this govern- 
thent agency has sent overseas. 


Freshmen and sophomores, 200 at a time, see the black- 
boards of the Compton Lécture Hall filled with equa- 
tions, as shown in the photograph on the next two 
pages. Men in this class also work in laboratories and 
meet in small discussion groups. 


Photos by George Zimbel; taken at M.I.T. for a U.S.I.A. picture story for distribution overseas. 
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actual branchings are much more numerous than those 
shown here, and the tree may extend to as many as 20 levels. 
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FIGURE 1: A “tree” of moves like this might be investigated 
during the look-ahead procedure in a game of checkers. The 
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hose 
vels. 


IEW 


Both rote and generalization learning have improved a 
computer's game of checkers . . . these techniques may 
be applicable eventually to problems faced in real life 


| reer is now being done by a 
machine. This statement may 
arouse all sorts of feelings—from 
complacent acceptance, perhaps 
coupled with the remark that “it’s 
about time,” to instinctive rejection 
of the entire idea on the basis that 
learning involves thinking, and 
thinking, by definition, is some- 
thing that only man and the higher 
animals can do. 

The fact remains that a digital 
computer (the IBM 704) has been 
programmed to play a competitive 
game of checkers, and to alter its 
method of play as a result of its ex- 
perience in playing the game, and 
so to become a better and better 
player.* It is hard to describe this 
process without using the term 
learning. One can, of course, avoid 
all anthropomorphic implications 
by defining learning as the simple 
mechanistic process of profiting 
from experience. Alternatively, one 
can maintain that the computer is 
only achieving an end result which, 
if it had been achieved by a person, 
would have been the result of learn- 
ing. The philosophically inclined 
reader will have to decide for him- 
self whether or not this actually 
constitutes learning. To avoid cir- 
cumlocutions we will use this term 
in referring to the computer, but, 
with the printer’s co-operation, we 
will always write it in italics. 


The Basic Checker Program 
To understand how a digital 


computer learns to play checkers so 
well that it can beat the man who 


wrote the learning program, we first - 


have to understand how it can be 
made to play legal checkers without 
any learning. The computer plays 
in very much the same way a 
human player does. This involves: 
(1) looking ahead several moves 
along all possible paths, the num- 
ber of moves varying with the path 
*A. L. Samuel, “Some Studies in Machine 
Learning Using the Game of Checkers,” 
IBM Journal of Research and Develop- 
ment, 3: 211-229, No. 3 (July, 1959). Fig- 
ures 1, 2, and 3 were reproduced from this 
publication. 
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and being limited by time con- 
siderations; (2) evaluating the re- 
sulting board positions in terms of 
material and positional advantages; 
and then (3) tracing back through 
the “tree” of anticipated moves for 
the most likely path consistent with 
the conflicting aims of the two 
players and so picking the best pos- 
sible next move. 

The look-ahead process is started 
by giving the machine a numerical 
representation of the initial posi- 
tions of the checkers on the board. 
The computer then must be 
capable of computing all possible 
moves starting from these positions, 
of making any one of these moves, 
of computing the new board posi- 
tions, which would result from the 
execution of this move, and of re- 
peating this process. Board positions 
are stored in the machine as a series 
of J’s and 0’s in specially assigned 
storage locations which correspond 
to the squares on the checkerboard; 
a J representing the presence of a 
piece on this square, and a 0 rep- 
resenting an unoccupied square. 
Different storage locations are, of 
course, used for the two sides and 
for men and kings. Listings of pos- 
sible moves are indicated similarly 
by a series of J’s in designated stor- 
age locations corresponding to the 
squares occupied by the pieces 
which can move, again with differ- 
ent storage locations used for moves 
which proceed in different direc- 
tions along the checkerboard. The 
program causes the computer to 
make the necessary calculations to 


provide for the transformation 
from a board representation to a 
move representation, the selection 
of one move from the list, and the 
generation of a new board repre- 
sentation showing conditions after 
the move. This process is illustrated 
graphically in Fig. 1. 

At the end of the look-ahead pro- 
cedure, the program must make a 
numerical evaluation of the result- 
ing board position, using either 
criteria supplied by the program- 
mer, or criteria which a learning 
routine selects. This process is pri- 
marily one of counting; counting 
the number of pieces on the board, 
counting the number of squares to 
which each side can move, etc. 

The third process is that of trac- 
ing backward through the “tree” of 
possible moves, the machine acting 
to maximize its own advantage, 
while the opponent is assumed to 
be trying to maximize his advantage 
and, hence, minimizing the ma- 
chine’s advantage. This logical 
process, sometimes called “mini- 
maxing” is fairly simple to carry 
out, and it leads to the choice of 
one move which is computed to. be 
the best move available to the ma- 
chine. Figure 2 may help in visual- 
izing this phase of the analysis. 

The selected move is communi- 
cated to a human opponent (when 
the computer is not playing against 
itself) by lights on the console and 
by a printed record so that the cor- 
responding move can be made on 
an external checkerboard. The per- 
son playing the machine transmits 
his reply to the computer by 
switches on the console. The com- 
puter verifies the legality of the 
reply and signals its acceptance by 
listing the move on the printer. The 
entire process then is repeated un- 
til the computer predicts a sure 
victory for itself or concedes. 





For several years, Arthur L. Samuel, 
’25, of the IBM Research Center at 
Yorktown Heights, N.Y., has de- 
voted spare time to teaching a com- 
puter to play checkers. He chose 
checkers because the simplicity of 
its rules enabled him to concentrate 
his attention on machine-learning 
techniques. The IBM 704 now can 
beat him, but still cannot beat a 
checker champion. 

“I have been pressured to cheat 
a little, and depart from my rule 


that the program must never be 
given any more information than is 
absolutely necessary,” he told The 
Review’s editor while he was work- 
ing on this article. “It would be 
relatively easy to store a certain 
amount of checker lore and make 
the program play a better game, but 
I have stuck to my resolution.” 

The New Yorker recently called 
Dr. Samuel “one of the best of the 
old-fashioned brains in the IBM re- 
search department.” 
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Using this basic program as a 
tool, two different learning tech- 
niques have been investigated in 
some detail. One of these is a simple 
extension of rote learning, in which 
a record is kept of board-position 
evaluations as they are made so that 
they can be referred to in later 
games. The second technique in- 
volves a rudimentary form of gen- 
eralization learning in which the 
principles used to evaluate board 
positions are continually altered as 
a result of experience, and only 
these modified general principles 
are saved. 


Rote Learning 


One might argue that merely sav- 
ing the results of previous moves 
would not cause the computer to 
play better with time, because pre- 
vious moves, whether good or bad, 
simply would be repeated. For- 
tunately, a procedure is available 
to avoid this. It involves giving the 
computer the ability to utilize 
stored information in a different 
context from that in which it was 
obtained. 

To make this procedure under- 
standable, consider a simple case in 
which the program looks ahead, 
perhaps for three moves (called a 
ply of three, as shown in Figure 3), 
before attempting to evaluate the 
resulting board positions. The pro- 
gram then refers to the list of saved 
board positions. These saved board 
positions have with them scores 
which themselves were the result 
of a minimaxing procedure. When- 


+100 +20 


+100 +50 + 


FIGURE 2: Simplified diagram shows how evaluations are 
backed-up through the “tree” of possible moves in a checker 
game to arrive at the best next move. The evaluation starts 
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ever one of these saved board posi- 
tions is encountered again the 
program can take advantage of its 
previous look-ahead and, in effect, 
look six moves in advance rather 
than three. To the extent that the 
backed-up score is better than an 
equivalent directly computed score, 
the program will be able to choose a 
better move than it might other- 
wise have made. The new initial 
board position with its six-ply score, 
in turn, is saved; it may be encoun- 
tered in a future game and the 
score backed up by an additional 
set of three levels. The exploitation 
of this simple technique causes the 
program to learn and, surprisingly 
enough, it is a fairly powerful learn- 
ing scheme. 

Several additional features were 
required to produce a satisfactory 
learning program. We have space 
to discuss but one of these: the one 
having to do with a sense of direc- 
tion which must be imparted to the 
program to cause it to press on to- 
ward a win. To illustrate the need 
for this, consider the special situa- 
tion of two kings against one, which 
is a winning combination for prac- 
tically all variations in piece ar- 
rangements. In time, the program 
can be assumed to have stored all 
of these board positions, each with 
a winning score. Then, if such a 
situation is encountered, there is no 
basis for a decision, since the pro- 
gram looks ahead along all possible 
paths and most of these paths lead 
to winning positions, even though 
only one of the possible initial 
moves is along the direct path to- 
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ward the win, and all the rest 
are time-wasting. This dilemma is 
avoided by keeping a record of the 
“ply value” of each backed-up 
score and by arranging for the pro- 
gram to choose between board po- 
sitions having equal scores on the 
basis of “ply” so that it will press 
toward a win if it is ahead and 
adopt delaying tactics if it is 
behind. 

Although this rote-learning tech- 
nique seems simple in concept, it 
was able to improve the game-play- 
ing ability of the computer to a very 
significant degree in a surprisingly 
short time — at least for the opening 
and end-game portions of the play. 
To improve the mid-game play 
significantly would have required 
an exorbitant amount of playing 
time, in view of computer rental 
costs, although this time probably 
would not be as long as that which 
a checker master spends acquiring 
his proficiency. 


Generalization Learning 


An alternate learning scheme 
which required much less storage 
also has been investigated. This 
scheme involves the formation of 
certain generalizations on the basis 
of the learning experience. The 
program selects a subset of parame- 
ters from a list of possible parame- 
ters (supplied by the programmer) 
which are found to be of value in 
evaluating the desirability of board 
positions, and assigns numerical 
coefficients to be used with these to 
form the terms of an evaluation 
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at 3; at 1, the machine chooses the branch with largest score; 
at 2, the opponent is expected to choose branch with small- 
est score; at $3, machine chooses one with most positive score. 
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EVALUATIONS WOULD NORMALLY BE MADE AT THIS LEVEL 


PREVIOUS EVALUATION LEVEL 


FIGURE 3: Simplified representation of the rote-learning 
process, in which information saved from a previous checker 
game is used to increase the effective ply of the backed-up 


polynomial. This is the polynomial 
that is used to evaluate board posi- 
tions at the terminals of the look- 
ahead process. 

If the program is to make changes 
in its scoring polynomial it must 
be given some trustworthy criteria 
for measuring performance. In spite 
of the apparent bootstrap nature of 
the operation, it is possible to use 
this same scoring polynomial to 
measure progress. When the pro- 
gram finds that the computer is 
gaining in strength as the result of 
a series of moves — and this is ob- 
served by comparing the scoring 
polynomial computed for an initial 
board position with that computed 
for a board at the end of this series 
—adjustments are made in the 
coefficients on the theory that those 
terms which contributed positively 
to the initial polynomial should 
have had larger coefficients, while 
those which contributed negatively 
should have had smaller coefficients. 
Adjustments in the reverse direc- 
tion are made if the computer ap- 
pears to be losing ground. 
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To complete the learning process 
the program is arranged to discard 
those terms which consistently have 
the lowest absolute-value coefficients 
and to replace them with new terms 
taken from the list supplied by the 
programmer. With time, then, the 
program selects the 16 most impor- 
tant parameters from the list and 
ranks them in importance by as- 
signing numerical values to their 
coefficients. 

This generalization-learning 
scheme was found to be particularly 
successful in improving methods of 


. play during the mid-game when, it 


will be recalled, the rote-learning 
scheme was less useful. It was not 
nearly so effective during the begin- 
ning and end-game play, where cir- 
cumstances seem to call for highly 
specialized forms of play which can 
be learned better by rote. 


Conclusions 
The learning techniques studied 


in these checker experiments re- 
quire reprogramming for each new 
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score. The X indicates a typical board position found in the 
computer's memory with the score from a previous look- 
ahead. This technique improved the game significantly. 


application. They are, however, 
very efficient both in terms of equip- 
ment requirements and in terms of 
speed and, as has been demon- 
strated, they are capable of realiza- 
tion at the present time. This gen- 
eral approach can be contrasted 
with a second procedure, sometimes 
called the Neural-Net Approach, 
which attempts to induce learned 
behavior into a randomly connected 
switching net (or its simulation on 
a digital computer) as a result of 
a general reward-and-punishment 
routine. This second approach ulti- 
mately may prove to be the more 
important one, since, in principle, 
it leads to a device which can learn 
anything, but for the present it is 
still in the speculative stage. 
Enough has been done using the 
first approach to demonstrate that 
it is now possible to devise learning 
schemes which will greatly outper- 
form the average person, and it 
eventually may be economically 
feasible to apply such learning 
schemes to real-life problems — as 
well as such pastimes as checkers. 
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Wilson, ’29, his predecessor. 
Alumni 
Officers 


Confer 


bridge and Chicago, and eight men 
receive bronze beaver citations. 





Ho the Institute is “moving in 
the mid-stream of great events” 
(the words are President Stratton’s) 
was shown to 350 leaders in Class, 
Club, Alumni, and Educational 
Council work who met in Cam- 
bridge in September, and 70 more 
in Chicago in October. At both 
sessions of this third annual Alumni 








President Edward J. Hanley, °24 
(right), presented a gavel to John J. 


President Stratton speaks in Cam- 


John Kilduff, 18, 
was one of eight 
Alumni to whom 
bronze beaver ci- 
tations were given 
at the third an- 
nual conference 
of Alumni Offi- 
cers. 


More than 15,000 
Class Agent let- 
ters were signed 
by Alumni who 
attended the two- 
day Cambridge 
meeting. 


Equipment used 
to enable a girl to 
take the place of 
a chainman inter- 
ested Alumni who 
heard lecture by 
Chas. L. Miller, 
’51, in Cambridge. 
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Officers’ Conference, President Strat- 
ton spoke on current problems and @ stan 
plans of the Institute, and declared f 
that it must become as well known Bo” | 
for research in education as it is for § plati 
research in other areas. 

Edward J. Hanley, ’24, President of to se 
the Alumni Association, opened both § fit }; 
gatherings by reviewing the many 
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BUSINESS IN MOTION 
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Wham! And the fisherman hooks another record- 
breaker on the lure you see below. Just as that 
smart angler knew how to successfully fish that 
“Pet” Spoon bait so did the maker who designed 
and perfected it know exactly where to go in search 
of the brass from which to make that lure. 

In order to produce the finest quality bait at a 
competitive price, he knew that he required a metal 
that could be easily stamped 
and formed, and of such quality 
and uniformity of grain struc- 
ture that only the minimum of 
finishing would be required 
prior to the chromium plating 
of the lure. 

’ Past experience had proved 

to this artificial bait manufacturer that, of the 
various commercial metals available, brass was the 
metal to use for this lure. For brass is easily 
stamped and formed . . . has just the right “heft” 
for casting, does not rust and it takes chromium 
plating as a fish takes to water. But when it came 
to selecting the exact type of brass that would best 
fit his exacting requirements, he called on Revere. 


The result was a Revere Brass with special grain 


size and finish, and just the right ductility so that 
even after stamping and forming only a minimum 
of work is required prior to chromium plating. 
Said the manufacturer, “Without a doubt, the 
fine quality of Revere Brass has contributed immeas- 
urably to the quality of our baits, at the same time 
saving us money on forming and finishing cost. In 
fact, it is the quality of the material, plus design 
and workmanship that has made 
it possible for us to be awarded 
the Medal of Honor by the 
Sportsman’s Club of America 
for the superiority of design and 
fish-getting ability of our baits, 
as well as the National Sports- 
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a real tribute to the design, workmanship and effec- 


man’s Research Award, which is 


tiveness of our lures.” 

The experience of this manufacturer, once more 
illustrates how, only by working closely with your 
supplier are you able to realize the highest return 
per dollar spent. That, too, is why it may very well 
pay you to let Revere help you “fit the metal to 
the job.” Others have profited by this service, why 


don’t you take advantage of it? 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 


Executive Offices: 230 Park Avenue, New York 17, N. Y. 





review @ NOVEMBER, 1959 














Talk of Our Times 











Atomic Power in Other Lands 


Robert E. Wilson, ’16, spoke at the World Petroleum 
Congress in New York last summer about “The Prob- 
able Impact of Atomic Energy on. the World Petro- 
leum Industry.” Mr. Wilson is retired Chairman of 
the Board of the Standard Oil Company (Indiana), a 
member of the General Advisory Committee to the 
Atomic Energy Commission and a member of the 
M.I.T. Corporation. 

After defining commercial use of atomic energy, and 
discussing the prospects in this country, particularly 
as they bear on the future of the oil industry, Mr. 
Wilson turned to the situation overseas. In this por- 
tion of his address, he challenged some widely held 
ideas. Speaking of the prospects for commercial use of 
atomic energy in other lands, Mr. Wilson said in part: 


POSSIBLY the most important popular misconception 
is that nuclear power offers great promise to lift the 
underdeveloped countries quickly out of the difficulties 
which result from an inadequate power supply. While 
there are differences between these countries in the 
cost and availability of oil, gas, and water power, as 
well as in other factors, in general the underdeveloped 
countries will be among the last to be able to employ 





nuclear power to good advantage. This is due to a 
combination of reasons. 

In the first place, nuclear power, to come close to 
being competitive with conventional power, needs to 
be installed in large units, with high load factors and 
without having to incur the heavy costs and losses of 
long-distance transmission. This is, of course, due to 
the high capital investment involved in nuclear plants, 
and the fact that this cost per unit of output drojs 
rather rapidly with increasing size. A country like 
England, which has a wel!-developed, high-density 
power transmission grid, ca: much more readily inte- 
grate into the system a number of large units to handle 
the base load, and operate them with a load factor of 
75 to 80 per cent. Most of the underdeveloped coun- 
tries, on the other hand, really need power plants of 
relatively modest size at scattered locations, and can 
scarcely expect to have a high load factor for many 
years. 

Furthermore, even if nuclear power were close to 
being competitive under the circumstances prevailing 
in these countries, the high investment cost — at least 
twice that of conventional plants of similar size — 
means that underdeveloped countries would have 
better use for their limited capital in other fields and 
would prefer to pay slightly higher direct operating 
costs. They could not justify, even for government- 
owned facilities, as low total charges for capital as 
the 9 per cent which England currently figures for 
interest plus depreciation — apparently they include 
nothing for local taxes or insurance. 


(Concluded on page 50) 
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New programs under development at Lockheed’s California 
Division are planned to solve America’s future exploration 
projects into space. The new multimillion-dollar Research 
Center in nearby San Gabriel mountains is further evidence 
of Lockheed’s determination to support and supplement its 
already extensive research and development activities. 
Important forward-looking research and developmen 
projects now being conducted at Lockheed in Burbank are: 
Space Transports; Infrared System studies; Vertical Take-off 
and Landing Vehicles; Helicopters and Supersonic Transports. 
Career opportunities exist in: Aero-thermodynamics; pro- 
pulsion; armament; electronics—research and systems; 
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DECADES IN SPACE 
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typify Lockheed’s 
vast program of 
Air/Space Science 







servomechanisms—flight controls; sound and vibration; 
operations research; physics; antenna and telemetry; under- 
water sound propagation; and for engineers with experience 
in structural, electrical and mechanical design. 

Write today to: Mr. E. W. Des Lauriers, Manager Profes: 
sional Placement Staff, Dept. 3211D, 2400 North Hollywood 
Way, Burbank, California. 


LOCKHEED 


CALIFORNIA DIVISION / BURBANK CALIFORNIA 
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The New 
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The new Ramo-Wooldridge Laboratories in Canoga 
Park, California, will provide an excellent environment 
for scientists and engineers engaged in technological 
research and development. Because of the high degree 
of scientific and engineering effort involved in Ramo- 
Wooldridge programs, technically trained people are 
assigned a more dominant role in the management of 
the organization than is customary. 

The ninety-acre landscaped site, with modern build- 
ings grouped around a central mall, contributes to the 


academic environment necessary for creative work. The 
new Laboratories will be the West Coast headquarters 
of Thompson Ramo Wooldridge Inc. as well as house 
the Ramo-Wooldridge division of TRW. 

The Ramo-Wooldridge Laboratories are engaged in 
the broad fields of electronic systems technology, com- 
puters, and data processing. Outstanding opportunities 
exist for scientists and engineers. 

For specific information on current openings write 
to Mr. D. L. Pyke. 


THE RAMO-WOOLDRIDGE LABORATORIES 


NOVEMBER, 1959 


8433 FALLBROOK AVENUE, CANOGA PARK, CALIFORNIA 
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IN STEP 


with tomorrow’s 
stepped-up 


DEMANDS 


DRY TYPE TRANSFORMERS, 
CONSTANT CURRENT REGULATORS 
AND SATURABLE REACTORS 


CONSTANT z 


CURRENT 
REGULATOR 
used in an 
industrial 
electrochemical 
process. 


CONSTANT CURRENT 
REGULATOR 

for street, subway and 
airport lighting. 


DRY TYPE TRANSFORMER, 

300 KVA, for unit substation. Other transformers 
are available from 5VA to 2000 KVA as well as 
Saturable Reactors from 25VA to 500 KVA. 


HEVI-DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN 
Harold E. Koch, '22, President 
Elton E. Staples, '26, Vice President 
Chester Meyer, '36, Assistant Secretary 


Talk of Our Times 
(Concluded from page 48) 





Another difficulty facing underdeveloped countries 
is the absence of domestic plants for the manufacture 
and maintenance of the large amount of special equip- 
ment and supplies needed by nuclear plants, and ot 
facilities for reworking spent fuel elements, handling 
waste disposal, etc. Still another would be the diff- 
culty in many countries of getting the trained person- 
nel necessary for safe operation. 

Sad as it may seem, economics would therefore indi- 
cate that nuclear power will probably make mucl 
more rapid progress in industrialized countries with 
high power requirements, and would of itself tend to 
widen the gap between countries, rather than serve as 
the “great equalizer” which some have hoped. . . 

In general, it would seem likely that in England and 
possibly one or two other countries of western Europe 
atomic power plants will become competitive some 
five years earlier than in the United States, but that 
they will not replace any existing plants of reasonable 
size and age. In the rest of Europe, I would expect 
that the time when atomic power would become com- 
petitive would be similar to that for the higher-cost 
areas in the United States. 


The Role of Athletics 
(Concluded from page 32) 


The Armory already has become a popular gather- 
ing place for the Institute Community during the 
winter months. The skating rink, built in 1954, has 
brought Faculty and students together increasingly, 
and enhanced interest in physical education. The new 
10-lap cinder track around the inside perimeter of the 
Rockwell Cage will preclude the necessity for track 
team enthusiasts to compete in 25-degree temperatures 
during the indoor season. The expansion of the play- 
ing fields will permit more teams to engage in intra- 
mural competition. 

The Alumni Pool has continued to be a center of in- 
terest for both the Faculty and students. This summer 
it was used by sons and daughters of the Faculty and 
Alumni, and new programs in elementary diving and 
life-saving have been provided to meet student re- 
quests. The new squash courts in the Du Pont Athletic 
Center will be a partial answer to the crowd waiting 
to use those at the pool. 

“This whole extracurricular part of a student’s life 
must be integrated into the plan of education itself,” 
President Stratton has said, and this will be facilitated 
by the new center. Completed now, despite 10 strikes 
in the course of its construction, these new quarters 
have enabled the Athletic Department to begin a new 
period of development this year. 

I hope that we will continue to encourage each 
student at M.I.T. to explore the depths of his individ- 
ual ability in everything he undertakes. Our goal is to 
effectively refute the “cult of easiness’”” in which a 
large segment of our society has nurtured the idols of 
security, conformity, and comfort, both in the class- 
rooms and on the athletic fields. By such an effort, I 
feel, M.I.T. can help to fulfill the obligations of pro- 
viding leadership throughout the world. 
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New “post-grad” program helps 
engineers move ahead at Western Electric 
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MANHATTAN’S COLISEUM TOWER building houses Western Electric's 
New York training center. Here, as in Chicago and Winston- 
Salem, N.C., Western Electric engineers participate in a training 
Careers get off to a fast start—and keep on growing—at program that closely resembles a university graduate school. 


Western Electric. 


One big help is our new Graduate Engineering Training 
Program. This unique full-time, off-the-job study program 
starts soon after you join Western Electric . . . continues 
throughout your career. Students are offered courses in 
various fields including semiconductors, computers, feed- 
back control systems, and problem solving techniques. 
What’s more, they study methods for improving skills in 
communicating technical information and the art of getting 
ideas across. 


You'll find the work at Western Electric stimulating, too. 
As manufacturing and supply unit of the Bell System, we on 

: ‘ oe . CLASSROOM SESSION at one of the centers takes up the first part 
pioneered in the production of the transistor, repeatered of the three-phase program, Introduction to Western Electric 
submarine cable, and the provision of microwave tele- Engineering. During this initial nine-week training period, new 

4 televiel facilities ; r h Basi engineers are provided with a better understanding of Western 

phone an te evision facilities spanning the country. Engi- Electric engineering methods and technical practices. 
neering skills can’t help developing—careers can’t help 
prospering —in the lively, exciting technical climate at 
Western Electric. 





Western Electric technical fields include mechanical, electrical, 
chemical, civil and industrial engineering, plus the physical sciences. 
For more information pick up a copy of “Consider a Career at 
Western Electric’ from your Placement Officer. Or write College 
Relations, Room 200C, Western Electric Company, 195 Broadway, 
New York 7, N. Y. And sign up for a Western Electric interview 
when the Bell System Interviewing Team visits your campus. 





TECHNICAL TALK often continues after class. The free and easy 
informality of the new Western Electric training program offers 
plenty of opportunity for the stimulating exchange of ideas. 


MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM 


Western Electric Graduate Engineering Training Centers located at Chicago, Winston-Salem, N. C., and New York. Principal manufacturing locations at Chicago, 
lll.; Kearny, N. J.; Baltimore, Md.; Indianapolis, ind.; Allentown and Laureidale, Pa.; Burlington, Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, 
Mass.; Lincoln and Omaha, Neb.; Kansas City, Mo.; Columbus, Ohio; Oklahoma City, Okla.; Teletype Corporation, Chicago, III. and Little Rock, Ark. 
Also Western Electric Distribution Centers in 32 cities and installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7, New York. 
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NEW AND IMPORTANT BOOKS 
FROM PHILOSOPHICAL LIBRARY 


[] ATOMIC TERMINOLOGY 
English-German-French-Italian 

edited by Lore Lettenmeyer 

A dictio: of essential terms in atorfiic and nuclear physics and 
auocietal Eide. $6.00 
[] UNIVERSITY MATHEMATICS 


by Joseph Blakey r 
In one volume; all that is necessary for a rapid yet thorough study 
of algebra, trigonometry, co-ordinate geometry, calculus, etc. “The 
best book of its kind.” Leeds University Review $10.00 
([] MODERN ELECTRONIC COMPONENTS 
az G. W. A. Dummer 

e first complete survey of the characteristics of the more com- 
mon electronic components, and their behavior under normal and 
stress conditions, $15.00 
C1 DICTIONARY OF AERONAUTICAL ENGINEERING 


by J. L. Nayler 

An up-to-date dictionary which includes details of the new termi- 

nology which has arisen with the advent of guided missiles, 

satellites, etc. $10. 

(] NUCLEAR POWER PLANT 

by E. Oppenshaw Taylor 

A review of the basic ideas underlying nuclear power genera- 

tion. $7.50 

[] ELECTRIC MOTORS AND GENERATORS 
ILLUSTRATED 

by E. T. G. Emery et al. 

The design, construction, installation, operation, testing and main- 

tenance of all types of AC and DC motors and generators. Over 

400 illustrations—diagrammatic and pictorial. $12.00 

[] AUTOMATION, CYBERNETICS AND SOCIETY 

by F. H. George 

An over-all survey of cybernetics and its applications as automa- 

tion. Illustrated. $12.00 

[] ELECTRONIC COMPUTERS REVISED 

by T. E. Ivall 

Lom revised, with new, modern diagrams and pictures. The 

emphasis is on digital and analogue computers and their applica- 

tions in industry, commerce and science. $12.00 

(] THE CHALLENGE OF SCIENCE EDUCATION 

Edited by Joseph S. Roucek 

Twenty five international authorities discuss the level of science 

in American education, the relation of science to classical educa- 

tion, religion, and national welfare, and many other aspects of 

science in society. $10.00 

[] PROPERTIES OF MATTER 

by F. C. Champion and N. Davy 

An om edition of a standard text; the subject reoriented 

from a philosophical point of view to atomic interpretations. 

$10 


(] CHEMISTRY OF NUCLEAR POWER 
by J. K. Dawson and G. Long 


An authoritative account of the part played by chemists in the 
development program of nuclear power. $10.00 


(] THE STORY OF CHEMISTRY 

by Georg Lockemann 

A completely new comprehensive history which not only includes 

the newest advances in nuclear chemistry but sheds new light on 
ies of ancient chemistry. $4.75 


PHILOSOPHICAL LIBRARY 
15 East 40th Street, New York 16, N.Y. 
SA NB 
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Books 
(Continued from page 38) 





the world occur in rocks this old. The gold came 
before life; the oldest fossil life, from the radioactive 
age of the enclosing rocks, is 1600 million years old. 
Oddly, the time record from 1600 million years ago 
to 700 million years ago is still almost a blank and 
should be filled in, if possible. At 700 million years, 
the fossil record starts to be complete. But in 85 per 
cent of the earth’s history, recognizable fossils in the 
rocks do not exist. Another surprise is that the great 
ice age is only 10,000 years behind us; this answer 
is the product of the carbon-14 dating technique which 
is well explained by Dr. Hurley. 

What about man? Well, Pithecanthropus originated 
about 200,000 years ago, and has descended through 
4000 generations. Poor old Neanderthal man became 
extinct about 50,000 years ago. Man-apes started to 
use fire 250,000 years ago. 

The study of radioactivity has, of course, resulted 
in an understanding of the sun, now known to be a 
youthful star working on hydrogen. The ultimate 
age of the earth is bound up in the future of the 
sun; it appears that the sun will, in some billions of 
years, be reduced to working on the heavier elements 
created by that time, and it will become 1000 times 
more luminous and have a radius 100 times greater 
than at present, all of which will be hard on the 
earth. What of its age? The sun cannot be older than 
the galaxy universe of which it is a member. That 
age, by extrapolation backwards of the well known 
lead and uranium association, is about 5 to 7 billion 
years. 

Finally, just how old is the earth? In the last 
century, Lord Kelvin, neglecting radioactivity, esti- 
mated from thermodynamics that this terrestrial ball 
is only 24 million years old. Dr. Hurley explains 
that radioactivity, the true source of the heat flow 
used by Kelvin, indicates its age to be 4.5 billion 
years. Everyone with a sense of history should read 
the account of the fascinating research behind the 
derivation of this value. 

As Dr. Hurley concludes: ‘“‘How majestic are these 
broad reaches of time! . . . the true reward is not to 
be found in whether our calculations are correct, 
give or take a few million years; it lies in the dis- 
coveries, in the advancement of human knowledge and 
philosophy that are the inevitable products of scientific 
search for law in nature.” 


WHAT MAKES A SCIENTIST, by George Waltz; 
Doubleday & Co., Inc. Reviewed by William Speer, 
Associate Dean for Student Counseling at M.1.T. 


THE body of this book consists of a dozen biographi- 
cal sketches of living scientists. At least four of them 
are familiar names to M.I.T. Alumni: Dr. Bush ['16}, 
Professors Zacharias and Shannon ['40], and Josiah 
Macy, Jr., ‘49. Among the others are two Nobel Prize 
winners, Dr. Selman A. Waksman of Rutgers and 
Dr. Edward M. Purcell of Harvard, and a half dozen 
other men now famous for their work in various fields. 
Even the most unscientific reader cannot fail to see 

(Continued on page 54) 
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HOW BIG CAN A SMALL BUSINESS GROW? 


Yesterday a one-man business; today a thriv- 
ing, growing organization; tomorrow . . . ? There 
seems to be no limit to the future of the alert man- 
agers and owners of small business enterprises. 
But it takes more than alertness, ability and de- 
termination. Sound financial planning is impor- 
tant too, planning that makes possible larger plant 
facilities, new equipment, bigger inventories. 

If your business has reached a crossroad where 


the high road to growth requires experienced fi- 
nancial advice, you’re welcome at Second Bank- 
State Street, where you’ll find bankers who are 
really interested in the problems of small busi- 
nesses and their management. 

Whether your needs are for advice or credit, 
planning or financing, Second Bank-State Street 
is ready to go to work for you. 


Whatever your banking or trust needs, 
you're welcome at 


SECOND BANK - STATE STREET 
Trust Company 


x 
COT WT, 
HEAD OFFICE: 
111 Franklin Street 
Richmond 2-4500 
Boston, Mass. 


Member Federal Reserve System » Member Federal Deposit Insurance Corporation 
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ENGINEERS e SCIENTISTS 


MITRE 


CORPORATION 


Invites You to Investigate the 


PROFESSIONAL 
OPPORTUNITIES 
AVAILABLE 


in Integrated System Engineering 


MITRE, a systems engineering and development 
organization, is responsible for providing engineering 
solutions to the problems involved in integrating Air 
Defense systems. Formed under the sponsorship of 
the Massachusetts Institute of Technology, this 
independent non-profit corporation has undertaken 
a long-range work program which requires a spectrum 
of skills in engineering and the physical sciences. 


These skills are utilized in the design, development 
and evaluation of the diverse components, equipments 
and subsystems from which evolve total systems. 
These subsystems consist of radar systems, communi- 
cations, data links, computers, data processing sys- 
tems, and defensive weapons. This continuing system 
engineering function takes cognizance of the irsme- 
diate and long-term threat, the total defense tech- 
nology—both present and projected—and the complex 
logistics of air defense with a programmed method- 
ology that insures the best possible defense system, 
at minimum cost, for-any given time period. 


Technical Staff appointments are currently being 
made in the following areas: 
System Design 
Component Research and Development 
Real-Time Computer Control Systems 
Radar Techniques 
: Operations Analysis 
Weapons System Integration 
Human Engineering 
Communications Systems 
Electronic Warfare 
Integrated System Evaluation 


These positions are available at MITRE’s modern 
facilities in suburban Boston, Massachusetts, Fort 
Walton Beach, Florida, and Montgomery, Alabama. 


To arrange an immediate confidential interview, 
send resume to Dana N. Burdette, Personnel Director 


THE MITRE CORPORATION 


244 Wood Street + Lexington 73, Massachusetts 
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Books 
(Continued from page 52) 





how the sciences no longer can be considered as sepa 
rate areas, and will appreciate why Dr. Macy refers 
to himself as a mathematical biophysicist. 

The title is somewhat misleading, if the reade: 
is expecting an inquiry into the mysteries of creative 
thinking. In the introductory chapter the author 
states that his purpose is to dispel the image of < 
scientist as a “long-haired individual in unpressed 
clothes, with a far-away, absent-minded look in his 
eyes, and with perhaps a beard covering a rumpled 
collar and an askew tie —a man who is uninteresting, 
underpaid, and unhappy.” In its place he would like 
to substitute the image of men who are “little differ- 
ent basically from the average successful professional 
man.” He quotes a nuclear scientist who said, when 
speaking about himself and his fellow scientists, 
“We're all rather revoltingly normal.” 

In achieving this purpose, the author has in some 
ways been more successful than he intended. The in- 
dividuality of his subjects is blurred by the uniformity 
of his style, which chronicles events rather than at- 
tempting to analyze or interpret them. Difficulties and 
obstacles are mentioned, but the reader is in danger 
of being lulled into an acceptance of some automatic 
element in each man’s rise to eminence. In these days 
when excellence is in danger of becoming a catchword 
in educational circles, we need to be reminded of the 
thought expressed by an early Greek poet when he 
said: “Before the gates of excellence the gods have 
placed sweat. Long is the road thereto and rough and 
steep.” 

Mr. Waltz’s book will be of greatest value to the 
boy in his early teens, and to the father looking for 
a birthday present who finds little to choose from in 
the field of scientific biography. There are good classi- 
cal biographies of some of the giants of earlier genera- 
tions, but few, if any, of men now living. This book 
begins to fill the gap. Many, if not all, the men in it 
can be included in a boy’s gallery of heroes without 
fear that they will suffer by comparison with the more 
conventional objects of hero worship. This is the 
book’s very real contribution. 

It includes eight pages of photographs. 


ECHOES OF BATS AND MEN, by Donald R. Grif- 
fin; Doubleday & Co., Inc. Reviewed by Paul Cohen, 
’35, of the Sperry Gyroscope Company. 


DR. GRIFFIN, who is professor of zoology at Harvard, 
has been a pioneer in the determination of how 
animals, particularly bats, find their food and move 
through the dark by listening to the echoes of the 
sophisticated sounds which they themselves produce. 
The field is important not only for its own intrinsic 
interest, but also because of the light it sheds on man’s 
efforts to find his way by sound in the ocean depths, 
and on means of guidance for the blind. 

Although the book, as one of the Science Study 
Series, is a text capable of serving the needs of high 
school students, its simplicity disguises an encyclo- 

(Concluded on page 56) 
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... batteries or briquets 





.. lp’s or linoleum 


Better Products begin with CABOT! 


When it comes to the wisest, most economical selection of raw 
materials, you’d be surprised how often Cabot can help... how 
much Cabot can help to make your product perform better, last 


longer, and earn more profit. 


WHICH OF THESE CABOT MATERIALS CAN HELP YOUR PRODUCT? 





CABOT CARBON BLACKS ... more than 50 different grades 
of channel, furnace and thermal blacks for use by the rubber, print- 
ing ink, paint, varnish, lacquer, enamel, plastics, paper, phono- 
graph record, battery and other industries. 


CAB-O-LITE® (wollastonite) ... as a paint pigment, this 
versatile, uniform calcium metasilicate has more desirable properties 
than other extenders used singly or in combination. Excellent for all 
types of paint, and for quality improvement of all types of ceramics. 


CAB-O-SIL® ... this unique airborne silica, in extremely small 
quantities, greatly improves a host of products. Remarkable for iis 
unusual combination of properties, it’s equally effective as a thixo- 
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tropic, thickening, gelling, suspending, flatling, reinforcing, anti- 
caking and anti-slip agent. Used in plastics, lubricating oils, 
greases, paints, varnishes, lacquers, rubber, sulfur, insecticides, 
pharmaceuticals, cosmetics, many other products. 


PT® PINE TAR PRODUCTS ... these versatile quality con- 

trolled materials improve the performance of a wide variety of 

products, including: rubber, paint, cordage, oakum and insecticides. 
For complete information, phone or write: 


GODFREY L.CABOT, INC. 


125 HIGH STREET, BOSTON 10, MASSACHUSETTS 














After the Shouting — 


Here are 34 voices of reason on 


THE CHALLENGE OF 
SCIENCE EDUCATION 


A systematic survey and evaluation 


> 


cles, and speeches criticizing American educational 


of the conflicting opinions on 


science education 


Edited by JOSEPH S. ROUCEK 
and HOWARD B. JACOBSON 


PUTNIK I’s carrier rocket launched not only the 


first earth satellite, but a swarm of books, arti- 


practices in the field of science. Here is a balanced, 
cool-headed symposium on the subject by a distin- 
guished group of experts, including Presidential 


Consultant James R. Killian, Jr. and Nobel Prize- 
winner Werner Heisenberg. Each chapter represents 
a thoughtful evaluation of a particular aspect of 
science education and its auxiliary aspects; together 
they form the most thorough and objective study yet 
to be published. $10.00 





PHILOSOPHICAL LIBRARY 


15 East 40th Street 
New York 16, N. Y. 
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pedic background. Griffin’s earlier book, Listening 
in the Dark, is suggested as a more formal and quan- 
titative examination of the subject. 

A porpoise, caged in a small pond of dark and 
murky water, can find a six-inch fish with a succession 
of short, high-pitched pulses, which to a human ob- 
server sound like the creaking of a door. What’s 
more, it can distinguish this little fish, which is not 
a good reflector of sound, from the multitude of echoes 
coming from the bottom of the pond, its banks, the 
boat in which the observers sat, and the entire back- 
ground of rocks and aquatic plants. Porpoises, inci- 
dentally, can hear sounds as high as 150,000 cycles 
per second. Humans, in their prime early years, can do 
little better than 15,000 cycles. 

Bats also operate at frequencies far above human 
bearing. In fact, for most species, 99.9 per cent of 
the sound energy they emit is ultrasonic, which is 
why their method of echo location remained unde- 
termined until Griffin borrowed some electronic ap- 
paratus from a Harvard physics laboratory. Many 
species of bats habitually capture flying insects smaller 
than a gnat with a much more refined “sonar” system 
than that by which destroyers attempt to track sub- 
marines. These bats emit pulses possessing the most 


advanced features known to our radar and sonar ex- - 


perts (frequency modulation, variable repetition rate, 
variable pulse length) and then proceed to process 
the returning echo with techniques which human 
engineers cannot understand, let alone equal. This 
with a brain the size of the eraser on a pencil. 

By the extreme gain of their echo-location system, 
bats can almost defy the laws of physics, being able 
to locate and avoid fine wires much smaller in di- 
ameter than a wave length of the sound they are 
emitting. Perhaps a still more amazing feat is the 
ability of some bats, flying just above a smooth water 
surface, to detect completely submerged minnows. Be- 
cause sound is, to a small fraction of 1 per cent, 
reflected when striking such a sharp interface as a 
water-air surface, the amount of energy making the 
round trips from bat to fish and back to bat, is, Dr. 
Griffin estimates, barely one part in a million* of 
the emitted chirp. But the bats get their fish. 

*It has been suggested that when the fish’s air bladder is less 


than half a wave length from the surface, the bat’s problem may 
be somewhat easier than this ratio implies. 
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World’s Only Large Tonnage Plant Produces Liquid Hydrogen 


The world’s only large tonnage 
liquid hydrogen facility—near West 
Palm Beach, Florida—has been put 
on-stream by Air Products, Inc. of 
Allentown, Pennsylvania. The Lum- 
mus-designed, engineered and con- 
structed hydrogen production section 
of the plant has been producing at 
over-design rate and at 99+ % purity 
(better than design) since the test 
run was successfully completed 21 
days after the initial operation of the 


ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 


for Use as Missile Fuel 


gas generators. 

The hydrogen production section 
combines Florida crude oil, oxygen 
and water to generate hydrogen gas. 

Liquid hydrogen product from the 
new facility assumes an increasingly 
vital role in the nation’s defense sys- 
tem. New capability in handling, stor- 
ing and firing liquid hydrogen in 
rocket engines substantially improves 
our nation’s position in the race for 
missile and space superiority. 


385 MADISON AVENUE, NEW YORK 17, N. Y. 


NEWARK . HOUSTON 


. WASHINGTON, D.C. MONTREAL 


Lummus has completed a number 
of gas generation units in recent 
years, and also has extensive experi- 
ence in design, engineering and con- 
struction of plants for ammonia 
synthesis. 

In the past 50 years, Lummus has 
built over 800 plants to produce petro- 
chemicals, chemicals and petroleum 
products. If your company is planning 
facilities of this kind, discuss your 
plans with Lummus. 


THROUGHOUT THE WORLD 


LONDON ° PARIS ° THE HAGUE 











Do you know that... 


SOLID MATTER is more than 99.99 % 
empty space? 

ELECTRONIC BRAINS solve all prob- 
lems with only two figures: 0 and 1? 

MAN has not five but at_least ten 
physical senses? 

THE MOON is better known to us than 
the interior of the earth? 

COLOR exists only in the eye of 
the observer? 

A STRAIGHT LINE is not always the 
shortest distance between two points? 


You can find the answers to 
thousands of questions on science 
quickly and easily with 


The Concise 
DICTIONARY OF SCIENCE 


by Frank Gaynor 


An up-to-date dictionary providing 
concise definitions of terms and 
concepts pertaining to all fields of 
science. Full coverage is given to 
the newer sciences. 


$10.00 
Philosophicul Library, Publishers 
15 East 40th Street, New York 16 














GEARS 


Made to Your 
Specifications 


You and we can form a 
team—you to draw up 
the specifications; we to 
make the gears—that 
will be profitable to 
both of us. Gears of all 
types, all sizes, all ma- 
terials. Design-engineer- 
ing service available. 


Custom Gears 
Exclusively 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, N. Y. 
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Trend of Affairs 
(Concluded from page 25) 





The Growth of Humanities 


THE Institute’s School of Humanities and Social! 
Science, which has grown greatly in recent years, now 
has an Assistant Dean. He is Arthur L. Singer, Jr., who 
for four years has been Administrative Officer for th« 
Center for International Studies. 

Dean John E. “urchard, ’23, pointed out when Mr 
Singer’s appoint. ent was announced that in the las 
decade the staff of the School of Humanities and Socia! 
Science has increased from 75 to 107, and the numbe: 
of full professors from 10 to 31. There also has been a 
substantial increase in the range of the school’s inter- 
ests, both in subjects offered and in research conducted. 

“To economics and industrial relations, we have 
added political science, psychology and certain kinds 
of sociology,” Dean Burchard went on. “We have 
increased the work given in history, literature and 
music, and have added substantially to that in philos- 
ophy and the history of science. 

“To the fairly elementary work in modern languages 
we have added courses in the literature, a section of 
the core curriculum taught exclusively in French, a 
new emphasis on the Russian language, and the teach- 
ing of semantics and linguistics. The school now has 
about 150 undergraduate majors and substantial 
doctoral programs in economics and political science. 
An increasing number of M.I.T. students elect subjects 
in the humanities over and above the eight subjects 
required for a degree.” 

Mr. Singer, who is 30 years old, will assist Dean 
Burchard in a variety of ways, with emphasis on mat- 
ters relating to the social sciences and the Dean's 
responsibilities as chairman of the board of The Tech- 
nology Press. He also will continue as a member of 
the senior staff of the Center for International Studies. 

He was graduated from Williams College in 1950 
with an A.B. cum laude in economics, and received 
the M.B.A. with distinction from the University of 
Michigan. He was assistant to the executive officer of 
the U.S.S. Franklin D. Roosevelt, and combat informa- 
tion center officer on the U.S.S. Worcester, while in the 
Navy, and was briefly an assistant in business research 
at the University of Michigan in 1952. 


Tunnel-Diode Puzzle Solved 


JEROME J. TIEMANN, ’53, is one of the men at the 
General Electric Research Laboratory in Schenectady 
who are credited with explaining puzzling wiggles in 
the performance curves of tunnel diodes. These are 
very new first cousins to transistors, although they op- 
erate on a different principle. The explanation of their 
performance may accelerate development of tunnel 
diodes for use in high-speed computers, television sets, 
space vehicles, and communication equipment. 

A tunnel diode is smaller than a transistor, simpler 
in structure, and less affected by radiation. It can be 
used as an amplifier, a generator of radio-frequency 
power, or a switching device. In the latter role, the 
tunnel diode has functioned 10 to 100 times as fast as 
the fastest transistor. 
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HOWARD HUGHES DOCTORAL FELLOWSHIPS. If you are inter- 
ested in studies leading to a doctor’s degree in physics or engineering, 
you are invited to apply for one of approximately 10 new awards in the 
1960 Howard Hughes Doctoral Fellowship Program. 


This unique program offers the doctoral candidate the optimum 
combination of high-level study at an outstanding institution plus 
practical industrial experience in the Hughes laboratories. 


Each Howard Hughes Doctoral Fellowship provides approximately 
$8,000 annually. Of this amount $1,800 is for tuition, books, fees, 
thesis and research expenses. The remainder is the award of a cash 
stipend and salary earned by the fellow. 


Hughes conducts extensive research and development in the scientific 
and engineering fields. Typical programs include: network analysis 
and synthesis, semiconductor materials, plasma electronics, commu- 
nications, computing... and solid state physics, atomic and nuclear 
physics, tests of the general theory of relativity, chemistry, physical 
chemistry and metallurgy, information theory, mechanics of struc- 


Hughes 


Fellowship 
rograms , 


tp 


tures, electro-mechanical propulsion systems, and systems analysis. 


Howard Hughes Doctoral Fellowships are open to outstanding stu- 
dents qualified for admission to graduate standing. A master’s 
degree, or equivalent graduate work, is considered very desirable 
before beginning the Fellowship Program. 


The classified nature of work at Hughes makes eligibility for security 
clearance a requirement for nearly every applicant. 


Closing date for applications: January 15, 1960. 


How to apply: Write Dr. C. N. Warfield, Scientific Education, Hughes 
Aircraft Company, Culver City, California. 
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In your expansion 
and new construction plans 
include 


bas 
Insurance 


to gear your fuel supply 
to your production 
schedule 


Your production — effi- 
ciency is only as sound as 
your fuel supply. Should 
curtailment of gas become 
necessary, a Draketown 
Propane Plant can keep 
production going indefi- 
nitely without a minute 
lost. Your investment in 
“Gas Insurance” can pay 
for itself during a single 
short period. 

Send for booklet, “Mod- 
ern Fuel Supply” and see 
how other companies have 
benefitted from a Drake- 
town Propane Plant . . . 
no obligation, of course. 





PROPANE PLANTS BY 
Drake & Townsend 


11 West 42nd Street 
New York 36, N. Y. 


(In Canada) 
DRAKETOWN-JAMES, LTD. 
70th Ave. & MacLeod Trail 
Calgary, Alberta 


(Overseas) 
DRAKETOWN INTERNATIONAL 
CORP. 
1l West 42nd Street 
New York 36, N. Y. 
Consulting—Design— 
Pp, 4. 2 


c. 





MEMBERS: American Gas Assn., LP- 
Gas Assn., American Petroleum Inst., 
National Fire Protection Assn., Cana- 
dian Gas Assn., Agricultural Ammonia 
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Alumni Officers Confer 
(Concluded from page 46) 


ways in which Alumni are assisting 
the Institute. Edwin D. Ryer, ’20, 
chairman of the Alumni Fund 
Board, reported that the Fund last 
year totaled $575,000 and had more 
than 15,000 contributors. 

Bronze beaver citations were 
given to: 

Thomas K. Meloy, *17, whose 
“personal and untiring efforts were, 
in large part, responsible for the 
success of the Washington Regional 
Conference of March, 1958.” 

John W. Kilduff, ’18, “President 
of his Class and Chairman of the 
Newburyport Region in the Alum- 
ni Fund which for the past two 
years, he had led to a perfect 100 
per cent participation.” 

Eugene R. Smoley,’19, “Secretary 
of his Class; Past President of the 
M.1.T. Club of New York; Past 
Regional Chairman for Scarsdale 
in the Alumni Fund; but primarily 
because, as Reunion Gift Chair- 
man, he led his Class in making 
the first 40-year gift a very substan- 
tial one.” 

Philip L. Coleman, ’23, “Past 
President of the Chicago Club; Spe- 
cial Gifts Metropolitan Area Chair- 
man for his Class; and long-time 
Regional Chairman and Educa- 
tional Counselor whose thorough 
and conscientious reports through- 
out the years have been of great 
assistance in determining the quali- 
fications of a great many prospec- 
tive students.” 

F. Leroy Foster, ’25, “Chairman 
of this Third Alumni Officers’ Con- 
ference; but primarily because, as 
Secretary of his Class, his highly 
readable notes in The Review have 
always been models of concise and 
newsworthy reporting.” 

Robert T. Dawes, ’26, “Alumni 
Fund Regional Chairman for Hud- 
son, Mass.; Past President of the 
M.I.T. Club of Central Massachu- 
setts; organizer of the Worcester 
meeting which last spring was a 
high point of the Association year.” 

Henry B. Backenstoss, ’34, “Presi- 
dent of his Class and Reunion Gift 
Chairman,” whose “devoted and ef- 
fective leadership over a period of 
five years resulted in the largest 25- 
year gift ever made by any class.” 

Thomas F. Morrow, ’35, under 
whose “able and effective direction, 
the Detroit Regional Conference — 


14th in a notable and distinguished 


series —took place in January 
1959.” 

President Hanley presented a 
gavel to his predecessor in office 
John J. Wilson, °29. 

As chairman of the conference, 
F. Leroy Foster, ’25, Director of th« 
Division of Sponsored Research 
presided at general sessions in bot! 
Cambridge and Chicago. Moder 
ators at other sessions were (in 
Cambridge): Lewis D. Fykse, ‘41, 
Educational Council; D. Reid 
Weedon, Jr., °41, Class Agents; 
Dwight C. Arnold, ’27, Special Gifts 
Solicitation; Frederick J. Kolb, Jr., 
"38, Class and Club Officers; John 
W. Kilduff, "18, Regional Solicitors; 
(and in Chicago) Philip L. Cole- 
man, ‘23, Educational Council; 
Robert C. Meissner, "43, Special 
Gifts Solicitation; Robert S. Faurot, 
44, Class and Club Officers; and 
Robert L. Silberman, 48, Regional 
Solicitors. 

Speakers included: Frederick G. 
Lehmann, ‘51, Assistant Secretary 
of the Alumni Association; D. 
Hugh Darden, Executive Secretary 
of the Educational Council; Volta 
W. Torrey, Editor of The Technol- 
ogy Review; Robert M. Kimball, 
33, Secretary of the Institute; 
Joseph E. Conrad, Director for Re- 
gions, Alumni Fund; Henry B. 
Kane, ’24, Director of the Alumni 
Fund; and Donald P. Severance, 
"38, Secretary and Treasurer of the 
Alumni Association. 

At the Cambridge meeting, dem- 
onstrations of applications of elec- 
tronics to food technology were 
given by Samuel A. Goldblith, *40, 
Professor of Food Technology and 
Executive Offv-r of the Depart- 
ment; and of surveying with the 
speed of light, by Charles L. Miller, 
51, Associate Professor of Sur- 
veying and Director of the Pho- 
togrammetry Laboratory Data 
Engineering Division, Department 
of Civil and Sanitary Engineering. 

President Stratton entertained 
the conference delegates at his 
home, and a luncheon at the 
M.I.T. Faculty Club was addressed 
by B. Alden Thresher, '20, Director 
of Admissions. 

The Chicago meeting was at the 
University Club, 76 East Monroe 
Street, and the delegates were 
greeted there by Harlan H. Davis, 
40, President of the M.I.T. Club 
of Chicago. 
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A composite picture of success 


This combination of photographs symbolizes the more 
than 450 qualifying members of the Leaders Association, 
New England Life’s organization of top salesmen. They 
have diverse appearances and personalities, come from 
different backgrounds, employ a variety of selling methods. 
Yet all of these men have a common base on which their 
success has been founded: belief in their product. 

Our Average Leader* believes so strongly in what he 
sells that his own life is insured for $96,950! And his 
enthusiasm and ability led to an income of over $20,000 
average ($15,000 median!) last year, through sales of more 
than a million dollars of life insurance. The average size of 
the 51 policies he sold was $22,523 — four times the 
national average of the industry. 

A college graduate, Mr. Average Leader entered the life 
insurance business at the age of thirty-four. Now only forty 


years old, he is a successful and hard-working business- 
man who enjoys unusual independence. 

Perhaps a career of this sort appeals to you. There are 
opportunities at New England Life for other ambitious 
college men who meet our requirements. For more infor- 
mation, write to Vice President L. M. Huppeler, 501 
Boylston Street, Boston 17, Massachusetts. 


NEW ENGLAND 
Mid LF Efe ey 


THE COMPANY THAT FOUNDED MUTUAL LIFE INSURANCE IN AMERICA — 1835 


*Kased on the 275 returns received from a survey of the entire qualifying membership. 





These MIT College men are New England Life representatives: 





Blaylock Atherton, ’24, Nashua Herbert L. Neitlich, 49, Boston 
Charles E. Crawford, ’31, Phoenix Arthur C. Kenison, ’19, Boston 
John H. Schafer, ’25, Newark 


Ask one of these competent men to tell you about the advantages of insuring in the New England Life. 
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FIRST Airborne Atomic Frequency Standard 


Uses HERMES CRYSTAL FILTER 
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© # NATIONAL'S 

~~ AIRBORNE ATOMICHRON 


The National Company’s Atomichron is the world’s most accu- 
rate and stable instrument of its kind. It compares the precise 
unvarying resonance of the cesium atom which occurs at exactly 
9192.631840 Mc with the ouput of a Crystal Oscillator. One of the 
critical problems in the development of the Atomichron was the 
elimination of spurious responses which occurred while generating 
the cesium frequency by a complex synthesis technique. The use of a 
Hermes Crystal Filter, Model 661B, between the Synthesizer and the 
Multiplier (see block diagram above) removed all spurious responses 
and allowed exactly 21.8872186 Mc to pass to the Multiplier. 

Hermes Crystal Filters were selected for this critical application 
because of their sharp frequency characteristics, small size, and 
excellent performance over a wide range of severe environmental 
conditions. Close cooperation between the Engineering Departments 
of the two companies contributed to the rapid development of this 
new frequency standard. Hermes Crystal Filter’s characteristics, 
Model 661B, include: Center Frequency: 21.8872186 Mc; Band- 
width at 6db: 6Kc; Bandwidth at 60db: 15 Kc; Insertion Loss: 3db 
max; Temperature Range: — 55°C to + 85°C. 

Whether your selectivity problems are in transmission or recep- 
tion, AM or FM, mobile or fixed equipment, you can call on Hermes 
engineering specialists to assist you in the design of your circuitry 
and in the selection of filter characteristics best suited to your needs. 
Write for Crystal Filter Bulletin. 


A limited number of opportunities is available to experienced 
circuit designers. Send Résumé to Dr. D. 1. Kosowsky. 


The new name for HYCON EASTERN, INC. is 


Hermes Eleetronies Co. 





CESIUM BEAM TUBE 








HERMES CRYSTAL FILTER 
Model 661B measures 
2%” long x 1” wide x 142” high. 








E 75 Cambridge Parkway °* Dept. H ° 


Cambridge 42, Massachusetts 





Individuals Noteworthy 
(Continued from page 10) 





1959-1960 Visiting Professors 


VISITING professors for the cu - 
rent academic year at the Institute 
are: 

Carl T. Devine, in the School of 
Industrial Management, who re- 
ceived the M.B.A. and Ph.D. 
degrees from the University of 
Michigan, is now a professor at the 
University of Florida, and was on 
leave last year as professor at the 
University of California in Berke- 
ley. 

Donald J. White, in the School 
of Industrial Management, who was 
graduated from Boston College, re- 
ceived his M.A. and Ph.D. degrees 
from Harvard, and is on leave from 
Boston College, where he is asso- 
ciate dean and professor of eco- 
nomics in the College of Business 
Administration. 

Terkel Rosenqvist, in the De- 
partment of Metallurgy, who is 
professor of extractive metallurgy 
at the Institute of Technology in 
Trondheim, Norway, his native 
land. 


@_ Visiting associate professors this 
year are from England and Canada 
as well as the United States: 

Roger J. Blin-Stoyle, in the De- 
partment of Physics, who is on 
leave from Oxford University in 
England, where he is a senior re- 
search officer in theoretical physics 
and a Fellow of Wadham College. 

Murray C, Kemp, in the Depart- 
ment of Economics and _ Social 
Science, who is on leave from Mc- 
Gill University in Montreal, Can- 
ada. 

Jerome Y. Lettvin, ’47, in the 
Department of Biology, who is a 
consulting psychiatrist at the 
Boston Psychopathic Hospital and 
has been a member of the M.LT. 
Research Laboratory of Electronics 
since 1951. 

William W. Peterson, in the De- 
partment of Electrical Engineering, 
who is on leave from the University 
of Florida. 


@ A visiting assistant professor is 
James G. Clunie, in the Depart- 
ment of Mathematics, who is on 
leave from the Imperial College, 
University of London, in England. 


(Continued on page 64) 
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Individuals Noteworthy 
(Continued from page 62) 





New Positions 
MEN who have stepped into new 
positions in recent months include: 
Louis S. Cates, ’02, as a Director, 
Niagara Fire Insurance Company 
... Rear Admiral Luis de Florez, 
’11, as a Director, Douglas Aircraft 
Company . . . George F. Halfacre, 
18, as Vice-president in Charge of 
Manufacturing, New Jersey Zinc 
Company . . . Edwin D. Ryer, ’20, 
as a Director, Merchants Co-opera- 
tive Bank, of Boston . . . Zembry 
P. Giddens, ’21, as Executive Vice- 
president, of Dynamics Corpora- 
tion of America . . . Joseph L. Gill- 
son, ’21, as President of the Ameri- 
can Institute of Mining, Metallur- 
gical, and Petroleum Engineers; 
Harold E. Koch, ’22, as Execu- 
tive Vice-president, Basic Products 
Corporation, Milwaukee, Wis. . . . 
William H. Lang, ’22, as a Director, 
Great Northern Railway ...H. W. 
McCurdy, ’22, as a Director, Lock- 
heed Aircraft Corporation, and as 
Chairman, Puget Sound Bridge and 
Dredging Company; 


Miles N. Clair, ’23, as Vice-presi- 
dent, American Society for Testing 
Materials .. . Cecil H. Green, ’23, 
as Trustee, Woods Hole Oceano- 
graphic Institution . . . Gordon Y. 
Billard, ’24, as a general partner, 
Carreau and Company, New York 
. . . John S. Davey, ’24, as Vice- 
president in Charge of Sales, Rus- 
sell, Burdsall and Ward Bolt and 
Nut Company, Port Chester, N. Y. 
...+ Carl F. Muckenhoupt, ’24, as 
Director of Research, Northeastern 
University; 

F. Leroy Foster, ’25, as a Direc- 
tor, Engineering College Research 
Council, American Society for En- 
gineering Education . . . James A. 
Drain, ’26, as Vice-president, H. K. 
Porter Company, Inc. . . . James 
R. Killian, Jr., ’26, as a Director, 
General Motors Corporation, and as 
a Director, International Business 
Machines Corporation . . . James 
G. Walker, ’26, as a Staff Manager, 
Johns-Manville Corporation; 

Emerson W. Conlon, ’29, as As- 
sistant Director of Aeronautical 


and Space Research, National Aero- 
nautics and Space Administration 
. . . Lawrence C. Hamlin, ’29, as 
Regional Vice-president in Charge 


of Far East Operations, Standard- 
Vacuum Oil Company. . . Josep! 
L. Speyer, ’29, as Secretary, Bostor 
chapter, American Society of Char- 
tered Life Underwriters; 

Sidney McCuskey, ’30, as Chair- 
man, Department of Astronomy, 
Case Institute of Technology . . . 
James B. Fisk, ’31, as a Trustee, 
John Simon Guggenheim Memorial 
Foundation, and as Chairman, 
Board of Directors, Newark College 


of Engineering Research Founda- 


tion . . . Howard L. Richardson, 
31, as Executive Vice-president, 
The Stanley Works of New Britain, 
Conn., and as a Director, Taylor 
Instrument Companies, Rochester, 
N.Y; 

Arthur M. Marshall, 32, as a 
Member, Committee on Appoint- 
ment, Interstate Commerce Com- 
mission Practitioners . . . Paul F. 
Genachte, ’33, as a Director, Nu- 
clear Science and Engineering Cor- 
poration, Pittsburgh, Pa. . . . 
Francis T. Hall, Jr., 33, as Head, 
Department of General Engineer- 
ing, College of Engineering and 
Architecture, Pennsylvania State 
University; 

(Concluded on page 66) 














111 BROADWAY 
NEW YORK 6, N. Y. 


BOSTON 16, MASS. 

74 EAST MADISON STREET 
CHICAGO 2, ILL. 

727 WEST SEVENTH ST. 
LOS ANGELES 17, CALIF. 


201 POST STREET 
SAN FRANCISCO 8, CALIF. 





46 NEWBURY, COR. BERKELEY 





Brooks Brothers clothing offers many advantages. Most of our 
woollens are woven exclusively for us, assuring individuality 
and distinctiveness. Tailoring and quality are outstanding. Then 
there is the exclusive styling that has made the name Brooks 
synonymous with good taste the world over. We cordially in- 
vite you to open a Brooks Brothers charge account and make 
these advantages yours. Catalogue sent upon request. 


“346” Suits, $85 to $95 + Our Own Make Suits, from $115 


FB ioks Bvthers 


COSLOTHING 6s 
en's Furnishings, Rats ¢ Shoes 


346 MADISON AVENUE, COR. 44TH ST., NEW YORK 17,N.Y. 
BOSTON * CHICAGO * LOS ANGELES * SAN FRANCISCO 


BROOKS BROTHERS CLOTHING 
creates a background for a man 
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new, wear-with-everything Bostonian enriches Fall's newest shade .. . 
shoe shade... Burnished Brown . . . with brave accents of 
BOSTONIAN | black. Hand-staining does it! This deep- 
BURNISHED BROWN 
WITH BLACK 


tone combination gives you a shoe of rich 
coloring that blends with every color. Soft 


textured leather catches every glow of this 





from 
18.95 smart shade. See new Burnished Brown at 
up The Coop. 
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Individuals Noteworthy 
(Concluded from page 64) 





Charles A. Cogan, ’34, as Assist- 
ant Manager, Operations Division, 
Manufacturing Department, Stand- 
ard Oil Company (Indiana) .. . 
Jacob J. Jaeger, ’34, as President, 
Pratt and Whitney Division, Niles- 
Bement-Pond Company . . . Fred- 
erick C. Johnson, ’34, as Vice-presi- 
dent and General Manager, Scale 
Division, Fairbanks, Morse & Com- 
pany ... H. Neal Karr, ’34, as 
Head, Special Products Division, 
The Singer Manufacturing Com- 
pany... Robert K. Moore, Jr., ’34, 
as Superintendent of Lines and 
Substations, Pennsylvania Power 
and Light Company; 

Isaac H. Munro, ’35, as Vice- 
president, Marketing, Allied Chem- 
ical Corporation . . . George S. 
Schairer, ’35, as Vice-president in 
Charge of Research and Develop- 
ment, Boeing Airplane Company 
.. +» Randolph M. Wilkens, ’35, as 
Sales Planning Manager, Industrial 
Products Division, Hewitt-Robins, 
Inc.; 

William P. Kennedy, ’36, as As- 
sistant Director of Market Re- 


search, Lockheed Aircraft Corpora- 
tion... William M. Harcum, ’37, 
as General Manager, Eastern Re- 
search Center, Robertshaw-Fulton 
Controls Company . . . Sidney Le- 
vine, ’37, as East Coast editor of 
Ceramic Age; 

Robert V. D. Campbell, ’38, as 
Director of Research, Paoli Labo- 
ratory, Burroughs Corporation . . . 
Homer R. Oldfield, Jr.,’38, as Vice- 
president, Raytheon Manufactur- 
ing Company . . . Reinhardt Schu- 
mann, Jr., ’38, as Head, School of 
Metallurgical Engineering, Purdue 
University; 

John H. Howard, ’39, as Man- 
ager, Paoli Laboratory, Burroughs 
Corporation . . . Ernest R. Kaswell, 
’39, as President, The Fiber Society, 
Inc. . . . Lawrence M. Lyons, ’39, 
as Production Manager, Utility In- 
dustrial Division, Burndy Corpora- 
tion .. . Eugene Oliver, ’39, as Gen- 
eral Foreman, Process Division, 
Humble Oil and Refining Com- 
pany, Baytown, Texas... A. Lind- 
say Thomson, ’39, as President and 
Treasurer, Terry Steam Turbine 
Company; 

Richard C. Brown, ’40, as Assist- 
ant Manager, Oakland Plant, Amer- 


. Samuel A. 
Goldblith, ’40, as a Director, Gor- 


ican Can Company . . 


ton’s of Gloucester, Inc. . . . Regis 
J. Harrington, ’40, as City Planner, 
Medford, Mass. .. . Frank W. Lip- 
pard, ’40, as Assistant Manager, 
Quality Control Division, Philip 
Carey Manufacturing Company, 
Cincinnati, Ohio; 

Walter J. Kreske, ’41, as Presi- 
dent, Massachusetts Society of Pro- 
fessional Engineers . . . Kenneth G. 
McKay, ’41, as Vice-president in 
Charge of Systems Engineering, 
Bell Telephone Laboratories . . . 
Nathaniel Rochester, ’41, as Man- 
ager of Experimental Machines Re- 
search, Mohansic Laboratory, In- 
ternational Business Machines Cor- 
poration . . . Henry C. Vogel, ’41 
as a Section Head, Project Develop 
ment Department, Merck and Com- 
pany, Inc. ... Teddy F. Walkowicz, 
’41, as Director, Allied Research 
Associates, Inc... . . Albert F. Clear, 
Jr., ’42, as an associate, Booz, Allen 
and Hamilton ... Harvey I. Kram, 
42, as Vice-president — Operations, 
Revlon ... John W. McNall, ’42 
as Director of Research, Lamp Di- 
vision, Westinghouse Electric Cor- 
poration. 





From New York Life’s yearbook of successful insurance career men! 


ARTHUR C. WOOD, Jr. 


signed up for 


lifelong security while 
still an Army Major! 


A decorated Field Artillery Officer who rose from Lieu- 
tenant to Major, Arthur C. Wood, Jr., began a distin- 
guished career as a New York Life representative while 
still on terminal leave. This was his first full-time job, 
and his keen interest in it led him to study for and earn 
the professional designation of Chartered Life Under- 
writer. Now in his fourteenth year with New York Life, 
Arthur Wood’s fine sales record assures him of lifelong 
financial security under the Company’s unique compen- 


sation plan. 


Arthur Wood, like many other college alumni, is well 
established in a career as a New York Life representative. 
In business for himself, his own talents and ambitions 
are the only limitations on his potential income. In addi- 
tion, he has the deep satisfaction of helping others. If 
you or someone you know would like more information 
on such a career with one of the world’s leading life 


insurance companies, write: 
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New York Life 
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New York Life 


Insurance wylie Company 


College Relations, Dept. 26 
51 Madison Avenue, New York 10, N. Y. 
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We do not have it for sale but we do see it at work in 
our Trust Department. 


Reality makes thoughtful men take steps to develop 
\ plans so that their families will not be left without income if 
they unexpectedly pass on. For many men life insurance is 
the source of instant capital to provide income and principal. 


Our Trust Department has seen at close range the ben- 
efits many families have received from thoughtfully planned 
trusts for which life insurance has been the major source 
of capital. 





We welcome the opportunity to work with you, your 
attorney, and life underwriter to develop a plan combining 
life insurance and other assets with trust management so 
that you may enjoy the satisfaction of knowing your family 
has the protection of your own family trust. 


The New England Trust Company 


135 DEVONSHIRE STREET, BOSTON 7, MASS. 
Telephone: HAncock 6-8005 


Member of the Back Bay Branch: 99 Newbury Street 


Federal Deposit . 
Insurance Corporation Incorporated 1869 
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350 New Pages 


items of interest to you: 


[-] Logs and Squares 


[_] Log. Trig. Tables 


[-] Segmental Functions 
[_] Four Combined Tables 


Mail Orders & Inquiries to: 





JUST REPRINTED 


NEW © ENLARGED © REVISED 
EDITIONS OF 


Smoley’s Tables 


Time Savers for Designers & Builders since 1901. Check 


Parallel Tables increased 100’ to 300’ 


[_] Slopes & Rises (Tables doubled) 
192 bevel pages increased to 384 


areas and circumferences extended 
[_] Three Combined Tables 


C. K. Smoley & Sons, Inc. 


P.O. Box 14, Chautauqua, N. Y. 


$7.00 
$7.00 
$2.00 


$12.00 
$6.00 
$14.00 











Sangamo Electric Company needs engineers with bold 
and imaginative ideas that probe into the future for 
products that can be used today. 


Sangamo is a pioneer manufacturer of electrical measur- 
ing and control equipment, and electronic components 
























ENGINEERS: 
ele) ance 
SANGAMO 
ie) are 
stimulating 
career 
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that include electric meters, power 
capacitors, time switches, dyna- 
motors, generators, electronic 
capacitors, recording instruments 
and military items. In addition to 
our main plant in Springfield, others 
are located at Marion, Illinois; 
Pickens, South Carolina; Leaside, 
Canada; and Enfield, England. 


Investigate your opportunity with 
Sangamo ...ask your College 
Placement Officer, or write directly 
to Sangamo’s Training Director. 


These MIT men now hold key 
positions with Sangamo: 
Edward A. Leach, Class of 1927 
Vice-President in Charge of Engineering 
Roy W. Ide, Class of 1930 

Chief Chemist, Pickens Division 
Herbert M. Johnson, Class of 1943 
Chief Engineer 





SANGAMO 


| 8 Po teot dt lou @rolaal ol-tai'4 
SPRINGFIELD, ILLINOIS 


The Coaches’ Review 


(Continued from page 34) 


The most encouraging aspect of the year’s play was the 
outstanding play of our sophomores. We had sophomores 
playing in the numbers one, two, three, six, and nine posi- 
tions on the team. Next year, with our entire team return- 
ing, we look for a much better season. — Edward A. Crocker, 
Coach. 


Rifle Team 
M.I.T. riflemen participated in the New England Collegiate 
League and the Greater Boston Collegiate League. 

In the N.E.C.R.L. Northern group, we were defeated by 
Norwich University and the University of Maine. Later in 
the season, M.I.T. and Maine were tied for second place 
This resulted in another match for the two teams and 
M.I.T. was the victor. M.I.T. defeated Dartmouth, the Uni- 
versity of New Hampshire, St. Michael's University, the 
University of Vermont, Harvard, and Bowdoin. In the New 
England finals, M.I.T. placed fourth, being defeated by 
Norwich, Providence College, and Coast Guard Academy. 

In the Greater Boston League, M.I.T. lost only to North 
eastern. M.L.T. defeated Harvard, Tufts, Boston College, 
and Wentworth Institute. 

In non-league matches M.I.T. was defeated by Army and 
Navy. In the Coast Guard Invitational match M.I.T. placed 
ninth among 22 entries. The National Intercollegiate re- 
sults showed M.I.T. placing 35th in a list of 217 teams. 

This year M.I.T. entered a freshman team in the National 
Intercollegiate Freshman Team Match and placed 18th in 
the nation. — M/Sgt. James L. Bigham, U.S.M.C., Coach. 


Pistol Team 

The Pistol Team began its season in October with only one 
returning letterman and three other members of last year’s 
team. From the men attending the pistol classes, the four 
most competent were added to the team roster, but one of 
these had to drop out. 

The M.LT. team normally fires in the North American 
Intercollegiate Pistol League but this league was not active 
this year so collegiate matches were limited to the Service 
academies. Although the team put forth a gallant effort, 
M.I.T. men were no match for the excellent shooters from 
West Point, Annapolis, and the Coast Guard Academy. 

In the Greater Boston Pistol League, composed of teams 
from Harvard University and the Rod and Gun Clubs of 
Saugus, Parkway, Concord, Melrose, Mystic, Arlington, and 
General Electric, M.I.T. was in first place for the greater 
portion of the season and only lost out during the last 
month of competition. The season ended with 16 matches 
won and four lost. This put M.I.T. in third place, a good 
showing because the other teams were composed of men 
who had been firing for years. — Capt. Robert N. Strickland, 
U.S.A.F., Coach. 


Varsity Golf 

The team’s record was three wins and 12 losses. We were 
fairly strong at the top two spots with Robert L. Rosenfeld, 
59, and William R. T. Smith, '59, but the drop off after 
that was great. Rosenfeld was again a qualifier in the New 
Englands and was beaten by the eventual winner in the 
semifinal round. Next year several fine golfers are moving 
up from the freshman squad. — John H. Burke, Jr., Coach. 


Track Team 

The M.1.T. Track Team completed its season with a 2-and-7 

record. Wins over New Hampshire, both indoors and out- 

doors, were chalked up against losses to West Point, Bates, 

Connecticut, Bowdoin, Springfield, Tufts, and Brown. 
(Continued on page 70) 
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Chandeluminaire 

in Central Library, 
M.1.T. Weighing 

16 tons, this fixture 
hangs 51 feet from 
the original dome 
ceiling and delivers 
75 footcandles at 
desk surfaces. 


LORD 


ELECTRIC COMPANY, INC. 
Founded in 1895 by F. W. Lord, M.1.T. ’93 


BOSTON + NEW YORK + RICHLAND, WASH. + PITTSBURGH + PORTLAND, ORE. 











PLASMA 
PHYSICISTS 


Positions in 
Southern California 





Ph. D. or equivalent in: 
NUCLEAR PHYSICS 
SOLID STATE PHYSICS 
PHYSICAL CHEMISTRY 
APPLIED MECHANICS 


THEORETICAL 
MATHEMATICS 


Space Research Laboratories of 
Litton Industries in Southern Cali- 
fornia has openings now for men 
who are capable of conceiving and 
conducting advanced research in 
the above fields. 





For further information please con- 
tact Mr. Joseph Cryden, Litton 
Industries, 336 No. Foothill Road, 
Beverly Hills, California. 


LITTON INDUSTRIES 


Electronic Equipments Division 
Beverly Hills, California 

















New Books from the Technology Press 


Kinetics of High-Temperature Processes 
edited by W. D. Kingery 
A symposium dealing with the study of condensed- 
phase processes at elevated temperatures, particu- 
larly non-metal systems, and presenting a record of 
recent efforts to establish an interdisciplinary un- 
derstanding of the field and apply it to real systems. 
$13.50 


The Location of the Synthetic-Fiber Industry 
by Joseph Airov 

A case study in regional analysis which explains 
the present location patterns of the synthetic-fiber 
industry and forecasts the regional distribution of 
its future growth in terms of employment and capi- 
tal investment. $9.75 


Notes on Operations Research: 1959 
Assembled by the Operations Research Center 
New chapters on the techniques of Operations Re- 
search, specially prepared for the NATO-sponsored 
conference in Brussels in August, 1959. $4.00 


Basic Data of Plasma Physics 

by Sanborn C. Brown 

Presents basic data on electrical discharges in gases, 
largely in graphical form. Information is based on 
M.LT.’s R.L.E. Technical Report No. 2 and Prof, 
Brown’s lectures on the fundamental physics of the 
motion of charged particles. $5.00 


Order from the Technology Press 
Cambridge 39, Massachusetts 











H. H. HAWKINS & SONS CO. 


NEWTON, MASSACHUSETTS 
eos Builders es 
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CHOPPERS 


Eleven types, 
both single and 
double pole. 


Long life. 

Low noise level. 
Extreme reliability. 
Write for Catalog. 


STEVENS 


NCORPORATED 


ARNOLD 










The Coaches’ Review 
(Continued from page 68) 


Hampered seriously by the weather and a dearth of ex- 
perienced runners and fieldmen, the indoor season win 
over the University of New Hampshire proved that spirit 
and enthusiasm ran high. The relay team, comprised of 
Daniel J. Thomas, °59, Robert W. Slusser, '60, George L. 
Withbroe, '61, and James W. Poitras, "61, finished third in 
the B.A.A. Games. The team also participated in the Tuft: 
Open Meet and the New England A.A.U. Championships 

The outdoor season, with three dual meets, a triangular 
meet, and participation in the Eastern and New Englanc 
championships, saw renewed interest and some fine compe 
tition by the M.LT. cindermen. With only two seniors 
John G. Maier, °59, and Charles O. Staples, '59, to call on 
the team relied on juniors and sophomores. 

Outstanding for M.1.T. this year and returning next sea- 
son were: Joseph T. Davis, ’61, in the hurdles and higl 
jump; Donald G. Morrison, ‘61, in the sprints and broad 
jump; Withbroe and Slusser in the 440; Brian E. White 
‘61, in the 880 and mile; Paul T. Robertson, ‘61, and 
Herbert H. Grieves, Jr., "61, in the distance runs: Captain 
William J. Nicholson, '60, in the hammer throw: James R 
Long, ’60, in the weights: and Nathan A. Liskov, "60, in 
the pole vault. Arhtur S. Warner, '60, a transfer, was a wel 
come addition to the hurdles and high jump. Others who 
helped considerably were Robert L. Mullen, ’60, Edward O. 
McCartney, ’60, Rollyn G. Graham, ’60, Dan R. McConnell, 
’°61, Garrick A. Gustafson, 61, Robert P. Barrett, °60, Will 
Kenigsburg, ’61, and Mannie Smith, ‘61. 

Freshmen (Class of 1962) who should be welcome addi- 
tions to the varsity next year include: David H. hoch, who 
established a new Frosh pole vault record; Neil L. Bacote, 

(Continued on page 72) 








BIW now offers 600 volt shielded multiconductor, silicone in- 
sulated cables. They will operate continuously at +150° C and 
withstand the intermittent play of flame. Or, if exposed to con- 
tinuous direct flame will burn to a firm non-conducting ash 
which sustains the dielectric integrity. Our new silicone com- 
pounds provide unusually high resistance to abrasion, radiation 
and ozone effects. In addition, these BIW cables maintain their 
excellent electrical properties and flexibility characteristics from 
the extremes of —100° C to +150° C. 
































BIW #400 Biw £500 Biw #600 
COMPOUND COMPOUND COMPOUND 
Min.  Flexi- Min. Flexi- Min. Flexi- 
Yo bility % bility % bility 
Re- after Re- after Re- after 
ten- 100 ten- 100 ten- 100 
tion hrs. tion hrs. tion hrs. 
after aging after aging after aging 
6 hrs. aieec 6 hrs. site J be 
239° Cc 239° c 239° Cc 
Tensile 
Strength 
psi 1100} 80% 1150 | 80% % 
Brittle Brittle Pliable 
Elonga- 
tion 425% | 60% 1600 7 60% 250%} 60% 
Tear Strength 
Pi 4,125 | 70% 230 | 70% 125 | 70% 
































If your present or planned applications call for multiconductor 
cables with these particular qualities — let us send you complete 
information. 


BOSTON INSULATED WIRE AND CABLE COMPANY, BOSTON 25, MASSACHUSETTS 





TYPICAL SPECIFICATIONS 
Gauge | Strand- ——s 0. D. Jackets +5% 
size ing Cond. | 1 Cond. | 2Cond.| 3 Cond. 4 Cond. | 6&7 Cond. 
24 7/32 070” | .110” | .205” | .220” | .235” .275” 
24 Shid. | 7/32 070 135 .230 245 .260 .300 
22 19/34 075 115 215 -230 245 .290 
22 Shid. | 19/34 075 -140 240 .255 -260 305 
20 19/32 .085 135 .220 .250 .270 .320 
20 Shid. | 19/32 085 -155 .240 .270 .290 335 
18 19/30 090 140 .245 .260 .285 335 
18 Shid. | 19/30 .090 -155 .270 -285 310 385 
16 19/29 -105 -160 .265 .290 315 -380 
16 Shid. | 19/29 | .105 -175 .285 310 -335 400 
14 19/27 -135 185 -360 385 415 -500 
14 Shid. | 19/27 | .135 .225 390 415 445 530 
12 19/25 155 .205 400 425 465 590 
12 Shid. | 19/25 -155 .270 -430 455 495 -620 



































THE TECHNOLOGY REVIEW 








NOVI 








rit 


ho 








EW 






NOVEMBER, 1959 


For men 
young enough 


to be 


The opportunities for a highly success- 
ful career in life insurance selling have 
never been better . . . and nowhere 
are those opportunities greater than with 
Massachusetts Mutual. 


Consider these signposts of success: 


More than a billion dollars of Massachusetts Mutual life insurance 


was sold in 1958, our seventh consecutive all-time high year. 


Men in their first and second years with us accounted for 26% 


of our 1958 sales volume. 


Each of 166 representatives placed over $1,000,000 of Ordinary 
life insurance in Massachusetts Mutual for a total of $234,833,000. 
The 662 men with our company five years or longer earned $13,088 


per man, with one in six earning over $20,000. 


Our 100 leading salesmen earned an average of $30,357 last year. 
Massachusetts Mutual trains men for successful selling . . . pays 
them while they learn. 


If you are looking for a new future with unlimited opportunities, 
write for a free copy of “A Selling Career”. Or if you are already 
established please call this advertisement to the attention of 


someone not yet in the proper business niche. 


Massachusetts Mutual 


SUCURANCE COMPANY 


_ORGANIZED 18si SPRINGFIELD, MASSACHUSETTS 
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The Coaches’ Review 
(Continued from page 70) 


a sprinter who broke the Frosh record in the broad jump; 
Stephen J. Banks in the distance runs; Val Silbey and 
Joseph E. Crowley, hurdlers; Thomas G. Burns and William 
I. Koch in the 440; Harold C. Frazier, Jr., and Lawrence A. 
Coppola in the 880; and weightmen David L. Butler, 
Bardwell C. Salmon, Charles E. Rein, Peter C. Ommund- 
son, and Edward B. Feinberg.— Arthur E. Farnham, Jr., 
Coach. 


Varsity Baseball 

The M.L.T. baseball season opened with a spring vacation 
trip. Twenty eager ballplayers journeyed to New Brunswick 
to open the season against Rutgers University. In one of 
the best-played games of the season, M.I.T. defeated 
Rutgers 2-1, behind John C. Blinn’s ('61) two-hit pitching. 
The last inning was a spine-tingling experience. Captain 
Warren H. Goodnow, ’59, who caught the first eight innings 
and singled home the winning run in the eighth inning, 
relieved sophomore Blinn in the ninth inning with men 
on second and third, no outs, and proceeded to retire the 
next three Rutgers batters to preserve the victory. The 
team closed out the trip with two close losses to Catholic 
University and Johns Hopkins. 

Although finishing with a one-and-five record in the 
Greater Boston League, the team lost two heartbreaking 
games: Harvard 0-3, and Northeastern 0-2. Brandeis was 
defeated 6-2; Boston University, Boston College, and Tufts 
took the measure of the varsity men in the league competi- 
tion. Outside the Greater Boston League the team chalked 
up victories over Bowdoin, Bates, Clark, and Coast Guard, 
and lost to Worcester Polytechnic and Wesleyan. 


The 1959 Baseball Team was one of the strongest to rep 
resent M.LT. since the first season’s play in 1949. The 
leadership of Captain Goodnow, Greater Boston League 
All Star Selection as a junior and senior, was a key factor in 
the team’s strong performance. Harold J. Parmelee, ‘60 
transfer from Bowdoin, was selected on the Greater Bostor 
All Star team at second base, and his general all-arounc' 
play highlighted the M.1.T. individual hitting and fieldin; 
statistics. Albert L. Beard, '59, a three-year veteran, Elliot N 
Fineman, '59, Jack M. Pogarian, '59, Walter J. Humann 
'59, and Thomas H. O'Connor, Jr., 60, will be missed nex 
year. — Robert M. Whitelaw, Coach. 


Varsity Wrestling 
The Wrestling Team started out last December by winning 
a decisive victory over Tufts University, losing only two o 
the eight individual matches. Then “old man injury” too! 
over and we never had the original eight starters on th« 
mats again at the same time. Nevertheless, we managed to 
beat the University of Massachusetts, but dropped decisions 
to Harvard, Springfield, the U.S. Coast Guard Academy 
Dartmouth, and Wesleyan. 

Six of the eight starters last December were sophomores 
and the others were juniors. Therefore we cannot help but 
be a little optimistic for next year. — Alex Sotir, Coach. 


Fencing Team 
The first half of the season went well, as Boston University, 
Bradford-Durfee Tech, Syracuse, and Holy Cross were 
soundly beaten, Trinity College was edged, and a hard 
fought match was dropped at Cornell. The second half of 
the season, however, saw a sharp reversal of form not 
wholly related to the higher caliber of our opposition. Even 
so, the Fencing Team preserved its record of never going 
beneath .500. The record for this season was: six won, five 
(Concluded on page 74) 





PITCHER & COMPANY, Inc. 


67 Rogers St. 
Cambridge, Mass. 


Celotex 
Acoustical 
Ceilings 
e 
Movable 


Office 
Partitions 


Burgess-Manning 


Radiant Heated 
Ceilings 


Insulrock-Flintcote 
Acoustical 
Roof Decks 


INSTALLATIONS IN MANY 
M. |. T. BUILDINGS 











JOHNSON-FOSTER COMPANY, INC. 
Established 1910 


Painting and Decorating Contractors 


Serving Schools, Churches, Offices, Residences, 


Commercial and Industrial Buildings. 


Recently completed work for the— 
DuPont Athletic Center, M.LT. 
Federal Reserve Bank of Boston 
Dedham High School 
Kresge Auditorium and M.I.T. Chapel 
Walworth Company 
Karl T. Compton Laboratories—M.I.T. 
Lawrence General Hospital 
Rockland-Atlas National Bank 


69 Meacham Road, West Somerville 44, Mass. 


Stanley G. Russell, ’30 


Pres. & Treas. Tel. SO 6-8080-81 








THE TECHNOLOGY REVIEW 











Tf 








NOV 








0} 
the 


Ms 
ny 


res 
yut 


ity, 
ee 
rd 


wt 
yen 
ing 
ive 


74) 


31 





EW 














H. E. WHITTEN ASSOCIATES, INC. 


D. W. Blair - G. F. Martin - J. J. Sullivan 
MECHANICAL CONTRACTORS 


for 
HEATING — PLUMBING 
VENTILATING — AIR CONDITIONING 
PIPING SYSTEMS 


115 BROOKSIDE AVE., BOSTON 30, MAss. JA 2-7365 

















PARTS + RENTALS + SERVICE 


e “STOW” Roto Trowels and Vibrators e Chicago Pneumatic 

e Superior Form Ties e Skil Corp. 

e Expansion Joints e C. H. & E. Mfg. Co. 

e Wright Chain Hoists e Boston Wover, Hose & Rubber Co. 

e Rice Pumps e Homelite Chain Saws 

e Mobile Sweepers e Johns-Manville Transite Korduct & Conduit 
e Wire Rope—American Steel & Wire e All Types Heavy Hardware & Tools 


There's always a full house of 
CONTRACTORS SUPPLIES 


at R.G. MEARN CO., INC. 
363 Albany St., Boston, Mass. Tel. HU 2-5775-5776-5777 








Contractors for 
Lathing and Plastering 
for The Du Pont Building 


JAMES H. BOYLE & SON, INC. 


12 Norfolk Street 
Cambridge, Mass. 
ELiot 4-1438 


























> a | 
“FERGU SON N- a 
Cc oO M P A 
De J Mtaleriald 
25 wenn AVENUE: BOSTON !6-MASS. 
KENMORE 6-7760 
DISTRIBUTOR FOR 
BRICK OF ALL TYPES FIBRE PIPE FLAGSTONE 
STRUCTURAL GLAZED TILE MINUTE .MAN LIME STONE (OHIO - INDIANA - TENNESSEE) 
FLUE LINING - DRAIN TILE HANDI-MIX BLUE STONE 
SEWER PIPE LEE BOND MORTAR FIRE BRICK 
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SEVERUD - ELSTAD-- KRUEGER - 
ASSOCIATES 


Consulting Engineers 


Structural Design e Supervision e Reports 


Buildings e Airports e Special Structures 


415 Lexington Ave., New York 17, N.Y. 











The Coaches’ Review 

(Concluded from page 72) 

lost, second place team in the New England Intercollegiate 
Championships (by five points). 

I believe that the lack of familiarity with the new electric 
foil hurt our chances, and for a time the varsity was fencing 
four difficult meets two or three days apart. This made i: 
difficult to stay at peak condition. — Silvio Vitale, Coach. 


Freshman Swimming 

This was probably one of the greatest freshman swimming 
years at M.I.T. Team spirit and the desire to win was hig] 
throughout the season and contributed greatly to the recorc 
of 7 wins and 2 losses. The team established six new M.I.T 
freshman records. The highlight of the season’s schedule 
was the victory over a strong West Point squad. 


Freshman Basketball 
The freshman basketball record reads: four wins and sever 
losses for the 1958-1959 season. 


Freshman Lacrosse 
The Freshman Lacrosse Team was handicapped by the usual 
problems: Only two boys, both goalies, had plaved before. 


Freshman Squash 

The season opened with a 5-4 win over Army at West 
Point, but the superior experience of preparatory school 
opponents won the next six matches. 


Freshman Wrestling 

The Freshman Wrestling Team had some of the most ex- 
perienced and seasoned performers that M.I.T. has obtained 
in some time, but the team was incomplete all season. We 
lacked one and sometimes two weight classes in each meet. 





Norfolk Electric Company 


Electrical Contractors — Engineers 


Electrical Contractors for the Du Pont Athletic Center 


1262 Boylston Street 


Boston 15, Massachusetts 
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George A. Fuller Company 


Builders of the 
Du Pont Athletic Center 


11 Beacon Street—Boston 8, Mass. 








Structural Glazed Facing Tile 
for the 
Du Pont Athletic Center 


furnished by 


NATCO GORPORATION 


Statler Building, Boston, Mass. 














Affiliate Companies in 


- R A K 39 Countries throughout 
the world. 


FOUNDATION COMPANY 


e Displacement Caissons 


Drilled Caissons 


Concrete Piles 





Underpinning 


1136 Statler Building, Boston, Mass. 
103 Park Avenue, New York, N. Y. 
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Institute Yesteryears 











25 Years Ago . 


DESPITE the continuing effects of the “great depres- 
sion,” the Institute entered upon the new academic 
year of 1934-1935 in a spirit of trustful optimism that 
the worst of it might be over. 

For, although opening-day registration totaled 2,511, 
which was a decline of 95 compared with the previous 
year, freshmen numbered 549 (up 64) and entering 
graduate students numbered 267 (up 37). These latter 
267 brought current enrollment in the Graduate 
School to 499, thus justifying the conversion during 
the previous summer of three more dormitory units — 
Ware, Atkinson, and Runkle — for addition to the 
original Graduate House group. 


~ 


@. Moreover, the first Annual Report of Horace S. 
Ford as Treasurer of the Institute, covering the fiscal 
year 1933-1934, “evoked comments of approbation and 
satisfaction,” observed the Review editors, “for out of 


the necessary welter of schedules running almost th: 
entire gamut of the alphabet and occupying 74 pages 
of 8-point type, emerged the salient fact that the Insti- 
tute had completed another year on the proper side o! 
the ledger.” 


@ Among the new members welcomed by the Facult 
in the autumn of 1934 were: Professors Warren |}. 
Mead and Walter G. Whitman, ’17, as Heads, respec 
tively, of the Departments of Geology and Chemica! 
Engineering; Associate Professor Joseph H. Keenan, 
‘22, in the Department of Mechanical Engineering 
and Assistant Professors Francis Bitter and Robley D 
Evans, respectively, in the Departments of Minin: 
Engineering and Metallurgy and of Physics. 


50 Years Ago . 


REGISTRATION for 1909-1910 totaled 1,479, in 
cluding “31 research fellows and other candidates fo 
advanced degrees, against 26 last year.” 


@ In commenting upon The Tech having become ii 
1909-1910 a daily newspaper, The Review said: “The 
subscription price remains at $1.50 per year; the pric: 
of a single issue is one cent. The paper is very credi 
table, although some improvements can be made. . .” 

(Concluded on page 78 





Frederick Ingraham 
LAfayette 3-7661 





Ingraham & Company 


Plumbing Contractors 


KRESGE AUDITORIUM — M.1.T. CHAPEL 
KARL TAYLOR COMPTON LABORATORY 
DAVID FLETT DU PONT ATHLETIC CENTER 


37-38 Pitts Street 
Boston, Mass. 








CAREER 
WITH 


FUTURE 








The Sun Life of Canada, one of the world’s great life 
insurance companies, offers men of ambition and integrity an 
outstanding professional career in its expanding field 

forces. If you are interested in a career with unlimited 
opportunities, then Sun Life has the answer. 


© Expert Continuous Training 
A e Excellent Income Opportunity 
© Generous Welfare Benefits 


For full information about a Sun Life sales career, 
write to W. G. ATTRIDGE, Director of Agencies, 
Sun Life of Canada, Montreal. 


SUN LIFE ASSURANCE COMPANY OF CANADA 


COAST TO COAST IN THE UNITED STATES 
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INSTRON 
offers 

a new 
dimension 

in precision 
materials 
testing 








The “new dimension’? It’s Instron’s capacity to do more 
. and do it more accurately. Here are a few examples: 

Instrons today are being used to test materials ranging from 
acetate to zirconium with electronic precision . . . to study 
single metal crystals to reveal new facts about the nature of 
twinning . . . to test high strength steel . . . to examine single 
fibers of cotton, wool, and human hair . . . to obtain accurate 
vield points in fine wire . . . to record toughness of paper, using 
special digitizer and print-out equipment . . . to study memory 
effects and physical properties of plastics . . . to examine special 
alloys at high temperatures. 

Instron’s “‘new dimension”’ its capacity to do more things 
more accurately — enables R & D programs to move ahead 
faster, often into areas unapproachable with conventional 
testing equipment. 

3 oA Pa ey we’ '. as ® 
4 ce $ Ww 
ENGINEERING CORPORATION 


2503 WASHINGTON STREET. CANTON, MASS. 
Haro_tp Hinpman ’39 II Georce S. Burr ’41 VIII 












Evans Packing Company, Dade 
City, Fla., uses Brook Motors for 
refrigeration throughout their plant 
—one of the finest in the industry. . 
Three of seven Brook Motors are shown on vital refrig- 
erant compressors used in freezing and storage of con- 
centrated citrus juices—shut-downs cannot be tolerated 
—an ideal spot for Brook Motors. There are no finer 
motors built, yet they cost less than ordinary motors. 
Dealers and Service Centers everywhere. 
Send for literature. 


SUNCE 1904 


"worlds most respected motor 


BROOK MOTOR CORPORATION 


3302 W. Peterson Ave., Chicago 45, Illinois 
la Conede: Brook Electric Motors of Conede, Ltd. 250 University Ave., Terente, 
Factory Representatives, Warehouses, Dealers in Principal Cities. 


P. L. Loewe, V. P. ‘31 
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ASK THE 
AEROFIN MAN 


for the practical solution 
to your problem of 


HEAT EXCHANGE 


in heating, cooling, 
air conditioning or process 





AEROFIN CorPoORATION 


101 Greenway Ave., Syracuse 3, N.Y. 
Pioneers in Light-Weight, Extended Surface 











BER 


PIPE 
VALVES 
FITTINGS 






PIPE PILING 
& ACCESSORIES 


PIPE 
_ FABRICATION 






ALBERT 


PIPE SUPPLY CC 






101 VARICK AVENUE 
BROOKLYN 37, N. Y 
tel: HYacintn 7-4900 














“Precision-Gauged” 
HAIRSPRINGS 


More than 25 years’ experi- 
ence making all types of hair- 
springs for critical instrument 
applications. High volume 
production with absolute uni- 
formity. 


PRECISION PRODUCTS COMPANY INC OF WALTHAM 


WALTHAM 54 e e MASSACHUSETTS 





SYSKA & HENNESSY, INC. 
. Engineers 


John F. Hennessy °24 John F. Hennessy, Jr. °51 





CONSULTATION” °* REPORTS 
WASTE DISPOSAL ¢ WATER SYSTEMS 


New York City 


DESIGN ° 
POWER PLANT 








CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 
of students for the Massachusetts Institute of Technology. 


Ray D. Farnsworth, Principal, 533 Boylston Street, Boston, Mass. 








ALEXANDER KUSKO, INC. 


Consulting Engineers 


14] Main Street Cambridge 42, Mass. 
ELiot 4-4015 


Research and Development in 


Transistor Circuits 


Magnetics 
Control Systems 


Electric Machinery 


A. Kusxo ‘44 J. P. Brake, Ir. °St 
P. N. Heiter 51 J. A. Gavupver °56 











LOCKWOOD GREENE 


ENGINEERS—ARCHITECTS 


Professional Service from Site Selection to Plant Completion 
Plant Location Studies 
Site Investigations 
Complete Design 
Supervision of Construction 





APPRAISALS 
BOSTON, MASS. 
316 STUART ST. 


REPORTS 


Spartanburg, S. C. 


New York 














Institute Yesteryears 
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75 Years Ago 


FOR 1884-1885, registration totaled 579, an increase 
of 136, or 31 per cent, over 1885 1884. There were 
193 freshmen of the Class of 1888, nearly one-third 
more than had entered with the Class of 1887 in the 
previous autumn. 


@. Treasurer John Cummings, in his Annual Report 
for the fiscal year ending September 30, 1884, recorded 
that current income of $123,409 had been $40,686 less 
than the expenses of $164,095. Invested assets were 
$346,313, and the book value of the educational plant 
stood at $631,810. 


@ From The Tech of November 5, 1884: “The final 
demonstration in Boston of the Presidential campaign 
was the Republican torchlight procession, which took 
place the night before election. In it the Institute, as 
has been its custom, took part. . 

“The Committee, to whom a mass meeting of stu- 
dents had given control, provided uniforms, each con- 
sisting of a loose robe of gray cloth trimmed with 
cardinal . . . a close-fitting breast-piece, gray, display- 
ing the year of the class to which its bearer belonged, 
a mortar-board in the same colors, with a white tassel 
falling from its brilliant cardinal surface, and a 
re 

“The regiment, headed by its own fife and drum 
corps and the Boston Cadet Band, formed near the 
gymnasium. . 

“Transparencies, in considerable numbers, were car- 
ried, their sentiments varying through a wide range. 
The principal one was a massive affair, on which ap- 
peared the name of the school, the presidential prefer- 
ences, as canvassed, viz., Blaine, 371; Cleveland, 156; 
St. John, 18; Butler, 1; Belva, 1; and the inscription — 


THE FACULTY 
“Who first invented work, and bound the free 
“ And holiday-rejoicing spirit down. 


“Unfortunately, the transparency, at first borne at 
the head of the regiment, proved too much for one 
man power, and was relegated to a barouche farther 
back. Deprived of this distinguishing feature, the first 
Institute companies were mistaken for butchers, 
bakers, Harvards, and Chinamen. 

“Observers have said that the tendency of the Techs 
was to over-sedateness. . o 


99 Years Ago . 


AN APPLICATION, in the handwriting of William 
Barton Rogers, was made to the General Court of the 
Commonwealth, in which he and 18 other “subscribers 
[did] respectfully pray for an Act of Incorporation for 
an Institution to be entitled MASS. INSTITUTE OF 
TECHNOLOGY.” On November 20, 1860, the Secre- 
tary of State approved this application for publication 
in the Boston Daily Advertiser after which it was for- 
warded for action by the General Court when that 
body assembled the following January. 
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PROFESSIONAL CARDS 





JACKSON & MORELAND, INC. 
JACKSON & MORELAND INTERNATIONAL, INC. 
Engineers and Consultants 
ELECTRICAL—MECHANICAL—STRUCTURAL 
DESIGN AND SUPERVISION OF CONSTRUCTION 








UTILITY, INDUSTRIAL AND ATOMIC PROJECTS 
SURVEYS—APPRAISALS—REPORTS 
MACHINE DESIGN—TECHNICAL PUBLICATIONS 
BOSTON WASHINGTON NEW YORK 








FAY, SPOFFORD & THORNDIKE, INC. 
Engineers 
Airports, Bridges, Express Highways 
Water Supply, Sewerage and Drainage Systems 
Port and Terminal Works 
Industrial Plants Incinerators 


Designs Investigations 
Supervision of Construction 


Boston, Massachusetts 








Eaprz, Freunp & CAMPBELL 
CONSULTING ENGINEERS 
500 FirtH AveNUE New York 36, N. Y. 
Mechanical — Electrical — Sanitary 
Air Conditioning — Power — Process Layouts 


James K. Campbell °11 


CLEVERDON, VARNEY & PIKE 


Consulting Engineers 


Watoo F. Pixe ‘15 
Hanotn E. Procror ‘17 


Henxserr S. Cievervon *10 

Joun A. Dow '23 
Structural Designs Foundations 
Heating, Ventilating, Electric and Plumbing De- 
signs, Industrial Buildings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 








METCALF & EDDY 


Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Airports, Laboratory, Valuations 
Statler Building, Boston 16, Mass. 


MAURICE A. REIDY 


Consulting Engineer 
BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 
Estimates and Appraisals 


101 TREMONT STREET BOSTON, MASS. 





THE KULJIAN CORPORATION 


Consultants e Engineers ¢ Constructors 
UTILITY @ INDUSTRIAL @ CHEMICAL 


Power Plants (Steam, Hydro, Diesel), Textile Plants, 
Water & Sewage Works, Oil Refineries, Pipe Lines, 
Army & Navy Installations, Air Fields, Hangars 
H. A. Kaljian *19 A. H. Kuljian “18 
1200 NO. BROAD ST., PHILADELPHIA 21, PA. 


CHARLES NELSON Depes Associates, INc. 
ENGINEERS AND ARCHITECTS 


Structural, Electrical, Mechanical, Acoustical 
Industrial, Commercial and Municipal Projects 


915 EAST STATE ST. ROCKFORD, ILL. 
C. N. Depes 35 





Fasric RESEARCH LABORATORIES. INC. 


Research, Development, and Consultation 
In the Fields of Fibrous, Organic, and Related Materials 
1000 Providence Highway Dedham, Mass. 
(At Route 128 and U.S. 1 Interchange) 
K. R. Fox, 40 


W. J. Hamevuncer, °21 E. R. Kaswetr, “29 





Moran, Proctor, Murser & RUTLEDGE 
CONSULTING ENGINEERS 


Foundations for Buildings, Bridges and Dams; 
Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 
Wittiam H. Mueser ’22 Pup C. Rutvepce °33 
415 Madison Ave., New York 17, N. Y. 





GILBERT ASSOCIATES, INC. 
ENGINEERS AND CONSULTANTS | 
Malcolm G. Davis 25, Vice President 
Allen W. Reid ‘12 E. C. Edgar °25 


Steam, Hydro, Diesel, Nuclear Power Plants; Industrial 
Structures; Plant Safety, Utility Rates, Valuations, Reports; 
Purchasing; Chemical Laboratory 


New York @ READING, PA. @ Washington 


BREWER ENGINEERING LABORATORIES 
Consulting Engineers 
Electric Strain Gage Testing ®@ Stress Analysis 
Strain Gage Amplifiers @ Strain Gage Switches 
High Temperature Sirain Gages 


MARION, MASS. TEL. 103 


G. A. Brewer "38 








LauREN B. Hircucock AssociATES 
Chemical Engineers 


Industrial Research & Development 

Technical & Economic Evaluations 

Acquisitions of Processes and Plants 
Commercial Chemical Development—Air Pollution Control 
Lauren B. Hitchcock °20 Technical Advisor, John H. Schaefer °26 
60 East 42nd Street ................ New York 17, N. Y. 


NOVEMBER, 1959 





Capirot ENGINEERING CORPORATION 
CONSULTING ENGINEERS 
DILLSBURG, PENNSYLVANIA 


Highways Reports 
Airports Surveys 
Water Supply Design 
Sewage Treatment Construction Supervision 
Bridges Soil Testing 


. Branch Offices 
Rochester, N. Y. Saigon, Vietnam 
Robert E. Smith °41, Vice President 











AND, SPEAKING OF CHRISTMAS ... there's still time to order: 


zi SO. 
BE A NOE PIN : 


VS SSS SESS 
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M.LT. CHAIR 


A fine adaptation of the traditional Corporation chair of 
President William Barton Rogers . . . Sturdily made of 
hard maple and finished in black with trim and seal in 
gold . . . Each chair is factory packed in its own heavy 


carton to insure safe transit. 


Price $27.50 shipped express collect from 
Gardner, Mass. 
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M.LT. Wedgwood PLATES 


Eight different specially-commissioned original drawings of 
the Institute by the internationally-known artist Samuel 
Chamberlain, '18, have been skillfully and faithfully en- 
graved by Wedgewood craftsmen . . . and reproduced as 
numbered sets of eight plates on the finest quality of the 
famous WEDGEWOOD BONE CHINA in the 10'/2-inch 
formal place setting size, with centers hand-decorated in 
rich sepia . . . To enhance the beauty of the centers there 
is a gold banding on the rim and another circling the 
center view, the shoulder between being given a cream 


tint. 


Prices, including carriage prepaid: $85 for 
full set of 8 plates, $45 for half-set of 4, 
and $25 for quarter-set of 2 


When M.LT. was 
“Boston Tech” 


By Samuel C. Prescott ‘94 


Here, told in terms of the men who 
did it, is the story of the beginning 
and growth of the Institute on Boyl- 
ston Street to its embodiment in the 
great school on the Charles in Cam- 
bridge . . . xvii-+-350 pp. with 14 pp. 
of illustrations. 





Now reduced to $2.95 per copy postpaid— 
from original published price of $6.00. 





Orders will be filled by the: 
Alumni Association 
Room 1-290, M.I.T. 
Cambridge 39, Mass. 











THE TECHNOLOGY REVIEW 





PODUUEREUDORDRT POLE bOi0ND 020 000 pn0g600%0000000000000000i000c.c.0....... 
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CHEMICAL 
PROCESSES 


Further information concerning this new process may be obtained from 


HOECHST-UHDE CORPORATION 


350 Fifth Avenue, New York 1, N. Y. 
8204 Empire State Bldg. 


PLANT 
DESIGN 
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GENERAL RADIO COMPANY . 





GENERAL RADIO COMPANY has completed its move to larger quarters in 
West Concord, Massachusetts. Here, with over a quarter of a million square 
feet of plant space equipped to meet every engineering and manufacturing 
need, we can grow and continue to produce the Best Instruments in Elec- 
tronics. 

With these new facilities we propose to continue the introduction of the 
thoroughly engineered products expected of General Radio — products as 
original and as useful as those already brought forth by GR, including: 
Wien-Bridge R-C Oscillator « Standard-Signal Generator «Wave Analyzer 
e Variac® Autotransformer « Peak-Responding Vacuum-Tube Voltmeter « 

Vacuum-Tube Bridge « Commercial Stroboscopic Instruments « 
Quartz-Controlled Frequency Stendard « Cammercial Sound-Level Meter « 
Broadcast Monitoring Equipment ¢ Transfer-Function and Immittance Bridge 

¢ Orthonull Impedance-Bridge Mechanism 

These important contributions, coupled with high standards of manufac- 
ture, have earned for General Radio its world-wide reputation. The G-R 
trademark has come to mean the finest in electronic test equipment. It is the 
mark of a firm where quality began as a principle, and soon became a 
tradition. 


a 


~~ Come Visit Us! 


Our New England Sales Office is here as well. Strategic- 
ally located a short distance from ‘“‘Electronics High- 
way,” it is well situated to help you solve your instru- 
mentation problems. To reach the New England Sales 
Office, call EMerson 9-4400, or if you're in the Greater 
Boston Telephone Exchange, cali Clearwater 9-8900, 
and avoid the toll charges. 


GENERAL RADIO COMPANY 


WEST CONCORD, MASSACHUSETTS 











